1944 


: . OUBHG LIBRAR Nl | 
Mt i Penicsicat. UE wy | | | 
Tl | npr 24194 Te 


INDUSTRIAL ART 
Al vOCAT ATION! aL 






























































| Ee \ i | 
Tho | \ | 















































|] || THe sHop TEACHERS | it | 
iB im| | 
ATT PROFESSIONAL IT] 
=4/u MAGAZINE Ht 
= | | _1 - REQUISITION NUMBER - tl 
































| 
il | % 
y ! i 
ne 
ing Tips | 
If avai | ¥ 











This culture dish contains 
colonies of the dread staphy- 
lococcus, and a commonplace 
substance like bread mold. 
The mold gives off penicillin 
that is robbing killer diseases 
of their-terrors. 


@ Penicillin, the wonder drug that prom- 
ises to overshadow the sulpha family, is 
more than a product of man’s infinite 
genius. It is another in the endless list of 
achievements that testify to the astound- 
ing possibilities that reside in the com- 
monplace. But more than this, it is 
further evidence that these miracles await 
only the vision that can discover them 
and the comprehension that can put them 
to work for the betterment of all mankind. 


The miracles that reside in the com- 
monplace ... this is something that in- 
telligent educators have always known. 





Army-Navy “E” Production Award 
for Excellence in Manufacturing, 
Drafting and Surveying Instru- 
ments and Supplies for the Armed 
Services of the United States. 


They know that from the common or 
schoolroom variety of boys come the 
leaders in engineering, famous scientists, 
captains of industry and great artists. 
They know that boys differ little in their 
innate potentialities. Their concern has 
been to discover and put to work the in- 
fluences that can lift a boy out of the 
commonplace, raise his standards, give 
him a glimpse of the possibilities ahead, 
and above all fan into flame the spark of 
ambition that resides in every human 
breast. That is why conscientious instruc- 
tors in mechanical drafting insist that 
the drafting instruments their pupils use 




















Photo courtesy: 
E. R. Squibb & Sons 


shall be carefully chosen. A fine set of 
instruments gives pride of possession, 
lends wings to the imagination of the boy 
who is its possessor. Its unstinted qual- 
ity reinforces a boy’s belief in himself, his 
interest in his work, his ambition to excel 
in a study that leads so directly into the 
activities of adult life. The opportunity 
that here exists is too tremendous to be 
risked on the false economy of inferior 
equipment. 


EUGENE DIETZGEN CO. 


Chicago © New York © San Francisco © New Orlecns 
Pittsburgh ¢ Los Angeles © Philadelphia 
Washington ¢ Milwaukee 


Dealers in All Principal Cities 


DIETZGEN|.. 


EVERYTHING FOR 
DRAFTING AND SURVEYING 














w Production Lathes 
BEST FOR TEACHING 
WAR PRODUCTION SKILLS 
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» & Sons 
SOUTH BEND 
1436” TOOLROOM LATHE 
set of 
ession, me 
he boy Preparing men and women for war Matching your shop equipment with 
i qual- plant work is serious business. The _ that used in industry will enable your 
elf, his cancellation of thousands of occupa- _ students to take their places in war 
o excel tional deferments has resulted in such _ plants with a minimum loss of time. 
. ” a critical shortage of skilled workers | Because South Bend Lathes are so 
unity ae : a : aie 
that there is little time for retraining _ widely used by the war production in- 
} to be . 
nferior on the job. The need for sound, prac- _—_dustries, the Army, and the Navy, they 
TEACHING HELPS tical training on full-sized industrial are especially practical for pre-em- 
. eee wc schar rb machines was never greater than now. ployment and pre-induction training. 
Orlecns and bulletins on the 





. - ond equate st — . BUY WAR BONDS...SAVE FOR LATHES 


shop instruction. Write for 
Circular No. 21-C. 






SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS © SOUTH BEND 22, INDIANA 


MAY, 1944 1A 
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Indispensable for the modern welding school 








H=: a compact, accurate weld-testing machine that every modern 
school will welcome. Sturdily constructed, it provides a convenient 
means of obtaining accurate test data for qualifying student welders. 
With this improved Airco machine three important tests can be made 
on standard test specimens — 1. Reduced section transverse tension tests; 
2. Guided bend tests (a complete 180° face or root bend); 3. Longitudinal 
all-weld metal 0.505” tension tests, This is the only portable testing ma- 
chine available that combines all three functions in convenient, portable 


Making the Guided Bend Test Longitudinal all-weld metal form. R 
using anvil and die supplied (0.505”) test specimen being The machine operates on the principle of the hydraulic jack. Maximum 
with the machine. tested, using special jaws. direct load is 40,000 pounds, permitting tests on material of 150,000 psi. 


or higher tensile strength, by selecting the proper area for the test piece. 
A maximum hand mounted on the face of the gauge indicates the breaking 











——~ load applied to the specimen. 
The machine is packed in a strong oak carrying case with handles. 
OTHER PRODUCTS Equipment includes the die and anvil for the guided bend test and jaws 
for the transverse tension test. Jaws for the longitudinal all-weld metal 
FOR WELDING SCHOOLS 0.505” test coupon are not furnished as standard equipment but are sup- 
Oxygen, acetylene, and Regulators, welding rods plied on special order. 
other gases and a complete line of For complete data, mail the coupon below. 1 
Welding and cutting supplies 
torches and tips Arc welding electrodes BUY + 
Arc welding machines both Arc welding accessories: , UNITED STATES Air Reduction IAV 
AC and DE types helmets, holders, cable, etc. WAR BONDS 60 East 42nd St. 
New York 17, N. Y. 
Please send me a free copy of booklet Form ADI- 











889, describing the Airco Tensile and Guided Bend 
Testing Machine. 





Name 








School 

Arr REDUCTION a 
General Offices: 60 EAST 42nd STREET, NEW YORK 17, WV. Y. 

- In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. © General Offices: HOUSTON 1, TEXAS City State. 
Offices in all Principal Cities 
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LACK & DECKER’S Holgun and Scrugun—that’s industry’s top-choice 

team for countless assembly operations in wood, metal, plastics and other 

materials. So that’s the team for training! Holguns for drilling and counter- 
sinking . . . Scruguns for driving wood screws, self-tapping screws, machine 
screws and nuts. Each is a light, compact “Handful of Power” . . . with 
the famous Pistol Grip and Trigger Switch. 
Industrial schools and shops standardize on Black & Decker Portable Electric 
Tools because they are so widely used, throughout every branch of American 
industry. So it’s best to have students /earn now on the same tools with which 
they'll earn later. Your nearby Black & Decker Distributor will be glad to help 
you choose the right tools for your training program. 


LESSONS IN INGENUITY—FREE 


If you haven't received our booklet—‘‘They Used Their Heads’’—write for 
a free copy. It shows how ingenious production men have combined brains 
with Black & Decker Tools to solve difficult production problems. Teachers 
will find it especially helpful and informative. Address: The Black & Decker 
Mfg. Co., 780 Pennsylvania Ave., Towson 4, Maryland. 


REAOING DISTRIBUTORS VERVYWHERE SELL 


& ‘as 
PORTABLE ELECTRIC TOOLS 











STAR OF THE SHOW! 


Popularity.s peak goes with the 
trade-wise phrase ... the ‘Best 
Lathe In The Medium Price Field”. 


Train your students on the popular 
lathe they'll use when they grad- 
uate into business... the precision 
lathe made by the precision 
artisans. | 


SEBASTIAN LATHES 


Manufactured by STOKES INDUSTRIES Cincinnati, Ohi 


CITY WASHINGTON, D. C. CHICAGO, ILLINOIS 
DWAY * 529 UNION TRUST BLDG. * 541 WEST WASHINGTON BLVD. 
7-3318 Tel.: DISTRICT 5382 Tel.: STATE 3092 
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Milwaukee 1, Wis. Entered January 2, 1914, as Second-Class Matter at Milwaukee 1, Wis., under Act of March 3, 1879. Sehuttiptions — aS. $2.50 per year. - 
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will your company’s LP qualify you 
to meet the Challenge 


HERE’S a lot of “wants” waiting to be sup- 
plied by peacetime production. Millions of 


people are just marking time—with billions in 
money saved and ready to spend — to buy new 


sy radios, cars, refrigerators, washing machines, 
Z| vacuum cleaners, homes and scores of other 


products as soon as they become available again. 


When this flood of pent-up purchasin wer breaks, American in- 

dustry can e a ood tase of paeeaicive roduction. The old 

rule of three in manufacturing consumer goods—quality, quantity, 

low cost — will be in full sway again. 

Manufacturing for peacetime markets will challenge managerial skill 

as much as manufacturing for war. Building a dominant position 

in these markets — finding profits — establishing the conditions 

for employment — will call for broad-visioned plans, able direc- 

tion and execution. 

To improve quality — reduce cost — and increase the output of 
, machine tools — the newest and finest — are indispensable. 

Machine tools are of key importance in determining your company’s 

standing in terms of industrial par — the constantly increasing out- 

put per man-hour equal to approximately 50% every 10 years. 

Other things being equal — quality of product, price, sales organ- 

ization — the successes in the coming battle of competitive produc- 

tion will come to those companies best qualified to attain or excel 

industrial — its vital significance as summarized in the panel 

headed “Spotlight Facts for Your Future I. P, Planning.” 

Your planning for postwar should include as a major pro- 

ject Fs manor of machine tools — provision for their oe 

tinuing replacement to assure full roductive et — 

to enable you to k sep with a high level 0 national 

prosperity — the volume production of more goods for 

more people at lowest cost and the resulting security of 

jobs and wages for the greatest number of workers. 


Let's alt back the attack! BUY MORE BONDS 








potwre LP. planning a | 


+ Production methods — developed in wartime 
increase man-hour output; pent-up buying 
power — rele in peacetime — deman 
increased production. 

%& The rate of 21/2% increase per year output 
per man-hour, established by a 12 year reco 
of industrial production, can be expected to 
reach at least 4% per year — compounded. 

ss Manufacturers must set a goal of 50% in- 
creased output per man-hour every 10 years 
— to maintain a high level of national pros- 
perity and achieve its benefits in terms of 
security of jobs and wages for the greatest 
number of workers and the volume production 
of more goods for more people at lowest cost. 

%& Machine tools — the most modern, most effi- 
cient — are recognized as the most effective 
implements of mass production and increased 
output at lowest cost — but only continual 
replacements with the newest an finest ma- 
chine tools assures full productive capacity. 
Such replacements yearly should be equal to 
10% of the total machine tool investment — 
in keeping with increased output. 

% The cost of machine tools is insignificant in 
terms of their productive power ... . from 
1927 to 1937, according to census reports, 
American manufacturers had only a total of 
about 2% invested yearly in machine tools in 
ratio to a total volume of 9 billion dollars’ 
worth of production annually. 


tt Tnaustriat Par — the constantly increasing 
output per man-bour equal to approximately 
50% every 10 years. 


KEARNEY & TRECKER 


CORPORATION 


MILWAUKEE 14 


Chtthoaukee Citachine “Foot 


WISCONSIN 




















HOW TO USE 
ae DOSS 





Low cost 
TAL SAW 





Yesterday's metal cutting methods have little value 
in the fast training of students today — for the 


Ask for FREE Data Sheet No. 23 high speed production lines of tomorrow. 


A Racine “Utility” machine, the same saw used in 

















Many turning operations involve the use of industry, is the i 

Lathe Dogs. Dats Sheet No. 23 describes and ph hg ak ean ea acon gery 
illustrates the various standard dog types, tells tough alloy steel. Simple hydraulic operating con- 
which one to use for a given job, and explains trols and maximum safety features make it easy for 
proper application to various types of between anyone to operate. Capacity is 6” x 6”. 


centers work. 

Instructors and students will find this and 
other Williams’ Data Sheets very helpful. 
The various subjects covered are listed below. 


OIL HYDRAULIC FEED 
AND PRESSURE CONTROL 


A simple graduated dial con- 











3 trols the feeding pressure on 
m Dy ior” W: hes. 10. Da Eye Bolts. Re . 

2: Datson Boring Tools. «2. Data on. "C Clamps mame the saw blade — materially 
3. Data on Chain Pipe Tongs. 7 te of Kaucling 7 a ge reducing blade breakage — a small needle valve 
4. Data on “Supersocket”” Wrenches. 14. External Thread G ting. 

5. Data on Lathe Dogs. 15. Internal Thread Cutting. controls the rate of feed. 

6. Data on Chain Pipe Vises. 16 to 21. Six Data Sheets on 

7. Data on Turning Tools. grinding cutters for Tool Holders, 

8. Types of “Superior’”’ Wrenches. 22. Use of Open-end Wrenches. “f°. 


9. Use of “Supersocket’’ Wrenches. 23. Use of Lathe Dogs. 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. I-544 Bpffalo 7, N. Y. enclosed base is 


Please send Data Sheets circled ; : equipped with coolant 
1234585 6789 ae 12 13 14 15 16—21 22 23 pump. Write today for complete information. 
= Address Dept. IA-S. 


WET CUT MODEL 


Same as Dry Cut 
Model above except the 








Name ai 


= 
TAAD. 


ic ORGED Toor: 
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Train Students faster and better with 


Carborundum’s 2 point teaching program! 
A 


GRINDING WHEELS. In industry 


wheels by Carborundum play a 

more important part than ever less number of jobs are being 
before. In the class they are used done with Aloxite Brand Coat- 
for grinding lathe and wood- ed Abrasives. Indispensable 
working tools, chisels, reamers, for metal finishing, removing 


use will enable. your classes to 
do faster and better work. 


]- TEACH STUDENTS WITH THE TOOLS THEY'LL USE ON THE JOB! 








METAL FINISHING CLOTH. In 
modern machine shops an end- 


rust, fitting metal parts, clean- 
ing up for brazing. 











COMBINATION SHARPENING 
STONES BY CARBORUNDUM. In 
industry as in class, sharp tools 
do better work and last longer. 
So proper tool sharpening is 
one of the most important 
things your students learn. 
These stones have a coarse side 
to bring the tool to an edge, a 
fine side to give a keen, smooth 











COATED ABRASIVES FOR WOOD- 
WORKING. No use teaching 
“the hard way.” Hundreds of 
woodworking plants have 
discovered that coated abra- 
sives by Carborundum produce 
smooth, cleanly sanded finishes 
quicker—easier. Try 
Carborundum Brand Garnet 

















: cutting edge. Paper, in sheets, belts or discs. 
m- 
mn 
y 2- USE CARBORUNDUM'’S FREE INSTRUCTION MATERIAL! 
atta aaa aa 
: Educational Service Department : 
1. BOUND VOLUMES, A limited number of bound Grinding  : The Carborundum Company, Niagara Falls, N.Y. = 
% Bulletins are available for instructors as well as for place- : We. weull- anuecches your sending us edded : 
; ment in your classroom or technical library for reference SS infopmation on the Cathatundun Traluing Pro- : 
purposes. : : 
: —- : 
. s RE AS aa ee sS 7 
2. GRINDING BULLETINS. A set of 25 four-page bulletins for : 
each student, offering a concise, non-technical discussion Address : 
of grinding wheels and their functions. Sample of the con- : 
tents: “The Abrasive Tools of Industry,” “Wheel Stresses,” School : 
“Wheel Balancing,” “Cylindrical Grinding,” “Grinding : 
Errors,” “Safety.” Courses taught (Or title) : 
SEES VOSS ee ee ee 











HAhaswe Froducts €y CARBORUNDUM 





by The Carborundum Company) 





(Carborundum and Aloxite are registered trade marks of and indi afi 
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HUNDREDS OF THESE STEWART FURNACES 
ARE IN THE VOCATIONAL DEPARTMENTS OF 
TECHNICAL SCHOOLS 


Because Stewart units have been designed for efficient 
production heat treating in small shops and tool rooms, 
they are widely recognized as standard equipment for 
all types of industrial heat treating and vocational train- 
ing work. For student instruction and refer- 

ence with further details on Stewart Furnaces 

especially suitable for school shop use, write —_/ Se 
for our free "STEWART HANDBOOK of Heat 2 
Treating Information and Equipment.” Also / => | 
the new. Stewart DATA FILE on school units. —,,/ 
a, STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 


Main Office: 5600 W. Roosevelt Rd., Dept. 129, Chicago 50, Ill. 
New York Office: 11 West 42nd St., New York 18, N.Y. 





Small Semi-Muffle Oven 


Round Pot Furnace 


Bench Oven Furnace Triple Purpose Combination “E” Triple Hp aston Combination “D” 


| Deed 
[UF-KIN STEEL RULES Ba =a DI- SAWS 


Most Essential Requirement for Your 
~—-" Machine Shop! 


With this extremely versatile ma- 
chine, tools and dies, machine 
parts or other items of practically 
any shape may be made in the 
minimum of time from steel or any 
other material; for it provides for 
inside and outside sawing, using 
blades 3/32” to 1%” wide, chain 
filng—in three different file 
widths, and endless belt polish- 

ing. Because of this great 

versatility as well as the fact 

that these machines are be- 
ing widely used in machine 
shops throughout the country 
where they are obsoleting other 
methods, a TANNEWITZ DI-SAW 
should be the number one item 
to be purchased for your school 
shop. Complete details furnished 
on request. . Just ask for DISAW 
Bulletin. 





PRECISION TOOLS 


- TAPES - RULES 
SAGINAW, MICHIGAN YORK CIT) 
| THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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Byvex we know only a little of what you might do with it... 
yet. Trimethylcyclohexanol (you proncunce it try’-meth’-il-sy’- 
klo-hex’-an-ohl) is a new industrial chemical by Carsme AnD 
Carson Cuemicats CorporaTion...made with atoms ob- 
tained from common substances, rearranged into molecules 
that are not known to exist in nature. 

What’s this new synthetic organic chemical good for? No 
one yet knows all of the useful things it might be made to do. 
If you are technically minded you'll find some of the facts so 
far discovered in the italicized paragraph at the right. Whatever 
your interest, you will be glad to know that this new chemical 
has potential uses in the making of such things as medicines, 
plastics, lubricating oils, and adhesives. 

In their service to industry as incubators for raw mate- 
rials, the laboratories of this Unit of UCC are continually 
developing such new chemicals, An almost predict- 
able percentage of them prove to be extremely 
valuable. Out of hundreds already developed have 
come scores from which scientists in industry have 
developed useful products of many kinds. 

Some of the chemicals are used to make supe- 
rior anti-freezes. Others are raw materials for 
quantity production of vitamins and life-saving 
drugs. Still others make possible improved cos- 


Model of Molecule 
of Trimethylcyclohexanol 





metics, plastics, textiles, photofilm, insect repellents, anes- 
thetics...and hundreds of things of benefit to you in your 
daily life. 

Through continuing research which is developing new ma- 
terials out of common substances, CARBIDE AND CARBON 
Cuemicats Corporation is helping to make many things 
more plentiful or more useful. And the research of this one 
Unit...in that field which often must appear to the layman 
as “unknown chemicals”... gives you an idea of what the 
combined research of all UCC Units in many basic fields 
means to you. 


v 


As Trimethylcyclohexanol is one of the newest additions to this 
family of synthetic organic chemicals, its story is still incomplete. 
It is an alcohol with a high boiling point (388° Fahren- 
heit). At room temperature, it is a white solid with an 
odor like menthol. It dissolves in other alcohols, gaso- 
line, benzene, ethers, and vegetable oils like linseed 
oil, but does not dissolve in water. It can be supplied 
in carload quantities if and when the need arises. ; 

Technically minded men and women can obtain 
information on the properties and uses of more than 
160 other products of Carbide and Carbon Chemicals 
Corporation by writing for Booklet K-5, “Synthetic 
Organic Chemicals.” 


BUY UNITED STATES WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street 


(ay New York 17, N.Y. 


Principal Units in the United States and their Products 


ALLOYS AND METALS CHEMICALS 


Carbide and Carbon Chemicals Corporation 
CARBONS AND BATTERIES 


United States Vanadium Corporation National Carbon Company, Inc. 


PLASTICS 

Bakelite Corporation 

Plastics Division of Carbide and 
Carbon Chemicals Corporation 


INDUSTRIAL GASES AND CARBIDE 
The Linde Air Products Company 

The Oxweld Railroad Service Company 
The Prest-O-Lite Company, Inc. 











To Practice What You Teach 


iS oS oe eS 
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“Flud-Lite” Eye Shields easily 

applied to bench or belt-driven 
ers. 





Stanley ‘Flud- 
Lite” ifie: 









rs 
available in 
beach and porta- 
ble hand grip 
models. 





STANLEY 


"Flud-Lite’’ Eye Shields 


The importance of Eye Protection is demonstrated effi- 
ciently when your school shop grinders are equipped with 
Stanley “Flud-Lite” Eye Shields. The combination of safety 
glass and ample light on the work helps prevent injuries, im- 
proves work, saves tools. The Eye Shields are adjustable, but 
cannot be moved to non-guarding position. 


Flud-Lite’’ Magnifiers 


The importance of Eye Efficiency is proved in a practical 
way through the use of Stanley “Flud-Lite” Magnifiers in the 
shop and other school departments—such as printing shop, 
physical and biological laboratory. The high quality 5” lens 
and fluorescent daylight lamp is a decided aid in examining 
machined parts for flaws, and for many other magnifying 
pu: 

















rposes, 
Write for details. Educational Dept., Stanley Electric Tool 
Division, The Stanley Works, New Britain, Connecticut. 


| STANLEY ] 


STANLEY ELECTRIC TOOLS 
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It's Easter to Lean 
THE RIGHT WAY 
wtth 
THE RIGHT SAW 


While every manual training room is likely to 
have sows of the right type for every kind of work, 
it’s a good habit to make periodic checks of saws. 
Successful training, of course, depends a great 
deal on the student's access not only to right type 
of saw, but to good saws, whatever the type. In 
addition to those shown, the Atkins Silver Steel 
line includes numerous other types. Check over your 
saws now—and replace the inefficient ones with 
correctly designed, edge-holding Atkins Saws. 
Write for the Atkins Catalog of School Saws. 


‘Pree—Wall Chart on Saw Fitting 
A valuable aid to teaching saw mainten- 
ance. A 19” x 25” wall chart that illustrates 
in detail the right way of filing and setting 
saw teeth. Free copy on request. _ 


E. C. ATKINS AND COMPANY 


404 &. illinois St., Indianapolis 9, Indiana 
Agents or Dealers in All Principal Cities the World Over 





INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





NY 


iver 


‘ATION 





BAND SAWS—l4” « 
Back gearing ond c 


C HECK vocational schools using Walker-Turner 
Machine Tools and you'll find that their popularity 
is a three-way proposition. 

Students like the safe, simplified design which makes 
for easy, accident-free operation. Instructors favor 
the wide range of cutting speeds and great flexibility 
which fit them for a variety of projects — the rugged- 
ness that is so necessary with “green operators” — 
the simplicity which enables students to concentrate 
on the project rather than the machine. And the 
men who plan school budgets root for them because 


3- 107 


Wwaiker. 


DRILL PRESSES - 
METAL-CUTTING BAND SAWS e 


MAY, 1944 





HAND 


RADIAL CUT-OFF MACHINES FOR 


Are EASIER on Budget 
Student and Teacher 





Walker-Turner Machine Tools give thorough indus- 
trial training at prices kept low through thoughtful 
design, careful selection of materials, and assembly 
line production methods. 

Proven on thousands of machining applications in 
Industry, Walker-Turner Machine Tools are promptly 
available for war production training. Write today 
for our latest catalog. 





WALKER - TURNER COMPANY, Inc. 
Plainfield, N. J. 


MACHINE TOOLS 


AND POWER FEED e RADIAL DRILLS 
POLISHING LATHES e FLEXIBLE SHAFT MACHINES 
METAL © MOTORS e¢ BELT & DISC SURFACERS 
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RELAYS 
Sensitive and Power Uses 
Current and Voltage Types 


SERVICE EQUIPMENT 
Tubecheckers, Analyzers, Oscillators, 
Ohmmeters, Vacuum Tube Voltmeters 


LIGHT MEASURING DEVICES 
Illumination Meter, Foot Candle Meters, 
Sight Meter, Exposure Meters 


SPECIALIZED TESTING EQUIPMENT 
Power Analyzer, Photoelectric Potentiometer, 
Battery Testing Instruments 


PANEL MOUNTING INSTRUMENTS 








INSTRUMENT TRANSFORMERS 
Portable and Switchboard — Potential and Current 


PORTABLE INDICATING INSTRUMENTS 
: Voltmet Wattmeters, Galvanometers, 
Microsmensters; Oh ti farad Meters 


LABORATORY STANDARDS 
Voltmet ters, Wattmeters 


STANDARD CELLS 




















L WESTON ELECTRICAL INSTRUMENT CORPORATION, 595 Frelinghuysen Avenue, Newark, N. J. 


FOR INSTRUCTION, TOO... Industry 5 Test Instecuments 
‘COST LESS... BECAUSE OF THEIR LONG-LIFE DEPENDABILITY! 


WESTON MODEL 430 





" Micronmnmoters, Obeanneters, Microtared Meters WESTON MODEL 785 





ee 


A-C ano D-C INSTRUMENTS 


Ideally suited for classroom instruction and stu- 

dent use because of their dependability, rugged- 

ness and relatively low cost... features which 

have made-the Model'430'line so universally-pre- 

ferred throughout industry. Have hand-calibrated 

mirror scales of long length, with large scale 
Accuracy within 


openings. oe i Sey 
Bakelite cases give added protection in 
Extremely compact. Available in seuiete tee line 
of AC aad DE tnatieanants. 


INDUSTRIAL CIRCUIT TESTER 


A complete circuit tester for shop or laboratory. 
Has 27 voltage, current and resistance ranges 
(d-c voltage sensitivity 20,000 ohms per volt), 
for checking motor and control circuits, lighting 
circuits, sensitive relay circuits, communication 
circuits, etc., etc. Also available with compact 
resistance tester for checking insulation and cable 
covering resistance values up to 900 megohms. 

















ARMSTRONG 


TURRET LATHE AND 
SCREW MACHINE TOOLS 


Today, America Needs 
TURRET LATHE and 
SCREW MACHINE 
OPERATORS 


The transition from tooling-up to 
all-out production has increased 
the need for turret lathe and 
screw machine operators. = 

preparing your courses to P 
fill this nand it would be well to 
build them around ARMSTRONG 
TURRET LATHE and SCREW 


provided for the basic operations, 
and take standard drills and 
knurls or cutters that anyone can 
quickly grind from stock shapes 
of high speed steel. Permanent, 
multi-purpose tools, they reduce 
tooling-up to the selection of cut- 
ters, adjustment for clearane- 
and tightening of set screws. 























Write for catalog C-39a 


ARMSTRONG BROS. TOOL CO. 


jew York 


12A 








Sealik the Se | 
of Your Miller! 





Here’s a standard Kempsmith Type "G” Miller equipped 
with Vertical Head and Rotary Table for milling Divid- 
ing Head Frames. Note the deep, smooth cuts taken on 
the incomplete circle. Just another example of Kempsmith 
ruggedness and adaptability. 

KEMPSMITH MACHINE CO., Milwaukee, Wis., U. 5S. A. 


PRECISION MILLING MACHINES SINCE 1888 
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G BRONZE BEARINGS 


CFLF-LUBRICATIN at 3 7 p OINTS” + 


ND PRECISION, 
BALL BEARING HEADSTOCK 

















*Arrows 
ber of self-lubric 
Logan Quick Chang Gear Lathe 


Logan Lathes are similarly protected 


The day you install a Logan Lathe you end your worries about the constant 
oiling of vital parts. Take, for example, the Logan Quick Change Gear Lathe 
shown above. At 37 points where plain, oil-thirsty bearings are ordinarily 
furnished, this lathe gives you self-lubricating bronze bearings. Here is a 
feature of Logan advanced design which automatically eliminates a prime 
cause of breakdowns. Furthermore, the spindle on this and all Logan Lathes 
turns on precision, preloaded ball bearings that never need lubrication. — 
This Logan combination of self-lubricating bronze bearings with precision, Sere a 
preloaded ball bearing spindle mounting forms another important reason why Bearings at 23 
Logan Lathes are setting remarkable records for sustained accuracy .. . 
high speed, low cost production . . . longer machine life. Write today for the 
new catalog that gives you complete information on the advanced design 
features of all models of Logan Lathes. 

Brief Specifications: . « « Swing over bed, 1042” . . . Between centers, 24” 


«+» Bed length, 43%”... Spindle hole. 25/32”... Precision ground ways: 2 prismatic 
V-ways; 2 flat ways ... 12 spindle speeds, 30 to 1450 r.p.m. 









A Le TO REMEMBER WHEN You THINK OF LATHES Logan No. 850 Manufacturing 
Turret Lathe with Self-Lubr 


LOGAN ENGINEERING CO. cating Bronze Bearings a 


el iiss 
hicago 30, Illinois 
One of a series describing the finer features of Logan Lathes .. . Look for the next of the series 
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Wo. 2150 SCREW DRIVER 
GIT EXTENSION 





A4A 





DESIGNED 


TO SPEED 


PRODUCTION 






No. 41 

“YANKEE” 

No. 2101 AUTOMATIC ORILL 
RATCHET BRACE 


*SX 


‘SPIRAL RATCHET 


No. 10 
“YANKEE” 
RATCHET SCREW DRIVER 


“VANKEE™ 
RATCHET SCREW DRIVER 


No. 1993 “YANKEE” VISE 





As industry rewards employees who suggest ideas that 
speed production, so do “Yankee” Fine Mechanics’ Tools 
reward the teachers of future craftsmen by showing 
those students how to save time and energy on future 
jobs. From Spiral Screw Drivers to Tap Wrenches and 
from Automatic Drills to Bit Braces, each “Yankee” 
Tool has been painstakingly designed to get things done. 
Ingenious and dependable, “Yankee” Tools have con- 
tributed to the efficiency of American production and 
American teaching for nearly half a century. Today, 
of course, they’ve gone to war... and the demands of 
war, quite naturally, have first call. 


FREE! Write for a copy of 
the handy “Yankee” Reference 
Chart, featuring relative tables 
of serew-driver blade and screw 
sizes, and giving graphic instrue- 
tions on how to drive screws 
correctly. 





“YANKEE TOOLS 


make good mechanics better 


North Bros. Mfg. Co 
Established 


Phila. 33, U.S.A 
1880 













WALLACE 
“MACHINE - OF - THE - MONTH” 





No. 10 JOINTER 





Direct drive at 3600 or 
gear drive at 5200 
r.p.m.! 8” four-knived 
cutter-head with knives 
set askew for shearing 
cut! Taper roller bear- 
ings. Semi-steel tables. 
Capacity to cut %4” 
deep. 











What a Jointer! This oti ger yg Wallace No. 10 Model 
ity and accuracy in a measure 





Ss power P 
never known before! 


Skew-set knives take a shearing cut—does perfect edging 
work, rabbetting, bevelling. Smooth, clean surfacing cuts 
seldom require sanding. 


Write today for bulletins,— we also manufacture high- 
grade Universal Saws, Radial-arm Saws, Bandsaws, Shapers, 
Lathes, Mortisers, Oilstone Grinders, etc. 


J.D. WALLACE & COMPANY 


140 S. CALIFORNIA AVE. CHICAGO, ILL 
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JEYE 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Formin; radius 2° approx Ca- 
pacity 5” round cold rolled steel 
bar or ag ag Also Benders 
No. 2 and 3 with larger 
capacities 





DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
ple, compound and reverse 
nds of varying radii. 
Send for CATALOG 


**DIE-LESS” DUPLICATING show- 

ing many kinds of ‘‘Die-less” ne a 

cating produced with DI-ACRO 
Benders , Brakes and Shears. 


-/RWIN mF. Co. 


351 EIGHTH AVE. SOUTH - MINNEAPOLIS 15, MINN. 
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Pzstwar Ovportunities Will Call for the 
Speed with Precisisn of 








TAK r The Dustless Sander 


The world’s most popular sander. 
Perfect balance — instant belt 
change — dust-free operation — si- 
lent chain drive — an extra power- 
ful motor — all help achieve faster, 
easier, finer sanding. Give them 
the machine that gives their work 


Is Your Shop Equipment Up to Date? 


ORTER™ 














a craftsman’s finish. 





Porter-Cable AG8 Wet-Dry Belt Surfacer 
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With Wet-Belt Surfacing solid 
areas, flanges, bosses, interrupted 
sections, can be surfaced with one 
application to the belt — freehand 
or with simple jigs — eliminating 
the distortion that often results 
from clamping. Effective coolants 
do away with frictional heat, dis- 
tortion, cracking, discoloring, flow. 
Wet-Belt Surfacing is faster — 5 to 
25 times faster — than previous 
methods. It works equally well on 
hard and soft metals, plastics, wood, 
fibre, rubber, ceramics, glass. It is 
ideally suited to aluminum and 
magnesium alloys — even thin sec- 
tions can be machined without dis- 
tortion. 


Porter-Cable B-GW Wet-Dry Belt Surfacer 


Designed for i lar or curved work, its 
flexible abrasive belt, wet or dry, follows 
the contours and produces an even, uniform 
finish. Adjustable backing plate for flat 
or uniformly curved surfaces. 


Porter-Cable G-4 Belt Surfacer 


With adjustable position (either horizontal 
or vertical), this model is recommended 
for finishing small parts. Many light mill- 
ing and grin operations done without 
fixtures. Popular for second operation 
work. Used in many toolrooms. Slotted 
table adjustable up to 45°, for machining 
angled surfaces. ° 


Speédmatic Saws 


Their scientific design makes for per- 
fect balance, eliminating arm strain 
and cramped muscles. The higher ef- 
ficiency of the helical gear provides 
power to spare. The blade enters the 
eut at 7,000 revolutions per minute— 





so fast it practically feeds itself. No 
overloading — no stalling. 


Specdmatic Floor Sanders 


A favorite with floor contractors and 
operators. Its balanced high-speed 
drum, its extra-powered motor, its 
easy, feel-of-the-floor adjustment, its 
high-vacuum dust collection, make 
Speedmatic out-perform all the others. 






Send for Complete Literature on These I 


Machines. . 


{ important Production and Maintenance 


. Check Your Request and 
MAIL COUPON TODAY! 





1702-5 N. Salina St. Syracuse, N. Y. 


Porter-Cable machines indicated below. 


CO) Wet-Dry Belt Syrfacers 
O Take-About Sander 
3S 





PORTER-CABLE Machine Co. 


Please send me without obligation descriptive matter on 


() Speedmatic Floor Sanders 
O Spe@dmatic Saws 
. ow 


a el - SE SEE ee es I ees 
Individual ceveennecneenenneeensge 5 Sa BR ears Se 
A SLORS Sata XY ERS Rain SCL a 
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for School Shops 
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Write for 
Catalog No. 34 
showing STANLEY 
TOOLS for all 
School Shops - - 

















The most complete line offered by one manufacturer, 


FOR ELECTRICAL SHOPS 


De <=S 3 
10) sea 


Hammers, Chisels, Punches, etc. 
FOR AUTOMOBILE SHOPS 

Dede end Doster Suaky, Homma, Cites, Penthen, 
FOR MACHINE SHOPS 

Hammers, Rules, Chisels, Punches, Levels, etc. 


Anvil Tools, Tongs, Hammers, etc. 


Visual Teaching Aids and 
Project Plans at cost. 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
Educational Dept., New Britain, Conn. 





my 





Hammers, Bit Braces, Bit Extensions, Screw Drivers, etc. 








“OLIVER” NO. 232 
LTING ARBOR SAW BENCH 


Arbor Saw Bench is simple to 
give years and years of de- 


Equipped with the 
Ball Bearing 










TI 


The No. 232 “OLIVER” be ae 
operate, especially safe and wi 
pendable service. 


por a cuts, miters, perfectly. 
ety appliances. Compact. 


most advanced 
ut. 


This No 232 saw bench 
is but one of a high 
grade line of woodwork- 
ing machinery. The com- 
plete line includes 
lathes jointers, sanders, 
shapers, planers, band 
saws, vises, etc. 


Write today for complete illustrated circulars on the above or any other 
machine you are interested in. 


= OLIVER MACHINERY COMPANY = 


GRAND RAPIDS MICHIGAN 
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—— Now Ready 


—the background of electricity 
needed for all radio work — 


Slurzberg and Osterheld’s 


ELECTRICAL ESSENTIALS 
OF RADIO 


Gives radio students the working knowledge of elec- 
trical fundamentals needed today to handle any type 
of radio set, test equipment, or electronic device. 
Provides the background of electrical and radio 
theory required to carry out repair and manufacturing 
jobs in the radio industry quickly and successfully, 
and to keep in step with the rapidly advancing 
science of electronics. No previous knowledge of 
mathematics needed except simple arithmetic. Text- 
‘book edition, $3.00 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street New York 18, N. Y. 
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ZEPHYRPLAWE-—the 
modern, streamlined belt 
sander with 3-in.. belt. Ideal 
for all sanding and final- 
finishing. Powerful, rug- 
gedly built: to provide 
long, trouble-free oper- 
ation. Light, compact, 

easy to handle. 


@ Manual training 


students take more interest in 

their work when you put a SKILSAW Sander in their hands. 
That's the fastest way to teach them good surfacing. That’s the 
easiest way to sand and clean, to line up glued joints, to refinish 


any surface in school project work. 


SKILSAW SANDERS are lighter for easiest handling... 


more powerful for faster work on every job. They are better 
balanced for uniform pressure over the whole sanding surface 
. .. leave no ripples or ridges. SKILSAW Sanders are available 


i 


n 4 models, with 2% in., 3 in., and 4% in. belt widths. Ask 


your distributor for a demonstration at your school, 
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SKILSAW, INC. 
5035-A Elston Ave., Chicago 30, Il. 


a 






MAKE AMERICAS HANDS MORE PRODUCTIVE 








ZEPHYRPLANE, JR.2%-in. Belt 
..- Outstanding lightweight belt 
sander for intermittent use in 
woodworking and cabinet 
making. Weighs only 9% Ibs. 





MODEL“A”—with 4%-in. Belt... 
A fast, powerful belt sander for 
toughest sanding and surfacing 
jobs. Also MODEL “B”—same 
size with vacuum dust collector. 
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CAN 
you 
NAME 
7EM? 


FILE QUIZ 


—for mechanical-training stu- 
dents. Compiled from informa- 
tion contained in “File Filos- 
ophy,” the 48-page Nicholson 
book on the history, manufac- 
ture, kinds, use and care of files. 
Copies of this authoritative and 
widely recognized book ‘should 
be in every school library and 
in the hands of every industrial 
arts instructor. 

FREE TO SCHOOL event gy se 
How many copies. do you need? 

FREE REPRINTS OF THIS anes. 
if you want them for classroom “quia.” 
NICHOLSON FILE CO. - 47 Acom.S&. 
PROVIDENCE 1, R. I., U.S. A. 
(Also Canadian Plant, Port Hope, Ont.) 

































































































‘qno dsez 


—— == AV, 2 = 
































































Here are ten of the more commialy known file types. Even the first- 
year student should be able to identify them — by their shape. cross- 
section and cut of teeth. Check your “score” against these ANSWERS. 
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Detroit, Mich. Work in war industries and 
learn in Wayne University. Main session 
begins June 19. Six-, eight-, ten-, or 12- 
week courses. 


This Month’s Cover 


The picture chosen for the May cover 
shows how a partly finished it ship is 
lowered into a rolling preparatory 
to its start down the assembly line where 
wings, landing gear, controls, and other 
essential parts will be added. — Official . 
O.W.1. photograph. 
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{t is generally agreed that the circular saw is one of the most 
widely used machines in the school shop.- Logically then, it 
should be convenient to use and easy to operate. Instructors 
in shops equipped with the Yates-American G-87 Circular Saw 
are quick to testify that it is a saw which fully meets this require- 
ment. 


First of all, it has a tilting arbor. This is exceedingly important, 

for in permitting the table to remain level at all times, it enables 

the operator to work in a comfortable and efficient position. 

The swinging frame which tilts the saw arbor and motor unit 

is easily operated. Vertical adjustment of the saw is also very 
"easy to make. 


The heavy base of this saw gives it stability and rigidness which 
eliminates the necessity of readjustments once the machine is set. 
The base is open at the floor to provide ample foot room. A 
large table makes it easier to handle long stock. 


‘Two swivel cut-off gauges with a connecting yoke are pro- 
vided to simplify many of the operations which can be performed 
on this saw. The double-face rip fence can be used on either 
side of the blade. 


All controls, of course, are located within easy reach of the 
operator — just as you might expect them to be on a saw which 
is so well adapted to teaching as this one is. 


YATES-AMERICAN MACHINE COMPANY - BELOIT, WISCONSIN 









G°87 


CIRCULAR SAW 


No. 53 of a Series 



















WESTERN LARCH (Larix occidentalis) 


Related to the Eastern Larch, and like that 
tree is’ often known as Tamarack. Is much 
larger than the eastern species. Produces a 
wood, which, for a conifer,fis unusually“durable, 
heavy and hard. MReddish-brown in color. 
Takes a very good finish. 





A satisfactory wood for both general construction and 
interior trim. Its hardness, pleasing appearance and ease 
of finish also recommend it for the manufacture of fur- 
niture. Its durability makes it useful for railroad ties and 
fence posts. 


Found in a restricted range from southern British Columbia 
through the Cascade Range into northern and eastern 
Oregon, and into northern Idaho and western Montana. 
Makes its best growth in deep, porous soil. IntolerantJof 
shade. Very slow growing. 


A large tree. Often attains a height of 200 feet and a 
diameter of 6 feet. Narrowly pyramidal in shape. No 
other tree supports so large a body with so little foliage. 


The bark is very thick, reddish-brown in color and is 
broken into heavy plates. The needles are from 1 to 1!/2 
inches long and are borne in clusters of 14 to 30. They 
fall in autumn, a peculiarity which_makes identification oi 


needles. The cones are about 1 to 1'/, inches long’and have 


‘Jong, slender bracts protruding from between the scales. 
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What Industry , Asks From 
High School Machine Shops 


“Briefly, industry expects high schools 
to train their machine-shop students in the 
fundamentals which are the tools in the 
hands and minds of machinists and me- 
chanics.” 

Probably the most outstanding single 
mark of our age is the extent to which 
machines contribute to the processes and 
institutions of our modern living. Hand in 
hand with this high degree of mechaniza- 
tion is the ever increasing demand for 
good machinists and skilled mechanics to 
design, build, and maintain the machines 
with which we are surrounded. 

This fundamental need in our social 
structure today is not one for ordinary 
machine operators nor for mechanics whose 
training and ability restricts them to the 
routine servicing and repair of simple ma- 
chines, but rather is expressed in a tre- 
mendous need for men with natural me- 
chanical abilities who have been trained in 
the broad fundamentals of the arts and 
crafts associated with mechanics’ and ma- 
chinists’ present-day problems. Men who 
can, by ability, ‘experience, and under- 
standing of their field, direct the efforts of 
other people or solve the complex mechani- 
cal problems which present themselves in 
an ever increasingly mechanized age. 

In general, today’s mechanized industry 


"Director of Plant Education, R. G. LeTourneau, Inc., 
ia, Ill. 


WALTER J. BROOKING* 


is the destination of most men with me- 
chanical aptitudes, interests, and training. 
It is in this field, perhaps more than any- 
where else in present-day society, that the 
need for the best efforts of the best me- 
chanics obtainable are recognized; and it 
is there where the greatest progress in 
equipment used by machinists and me- 
chanics is to be found. 

Probably a large majority of the young 
people who enter high school machine-shop 
training courses gravitate in that direction 
because of some mechanical ability and 
some interest in the machining field, and 
in mechanics. Although most of them do 
not visualize the broader aspects nor the 
larger jobs (the machine-shop foremen, 
and superintendents or managerial posi- 
tions, the tooling engineers’ functions, the 
foremen and supervisors of maintenance 
work in our factories, or the designing and 
manufacturing of specialized machines), 
many of these young people are the men 
who will be filling those positions in the 
years to come. 

It is quite likely that many of them are 
motivated by the thought that by getting 
some machinist experience, and some 
knowledge of machining and mechanical 
operations, they will be able to find profit- 
able employment shortly after they have 
finished high school in one of the machin- 
ist trades. Many of them will not have 
further schooling after high school and 


not a small number of them will leave 
school before they have completed their 
high school course. 

In marked contrast to the metal trades 
and machining of 25-30 years ago, today’s 
machining operations are done for the most 
part by specialized machines. 

Prior to the advent of the automotive 
industry as we know it today, and prior 
to the mass production methods which 
have existed in this country since World 
War I, the training of machinists was 
usually accomplished by a well-organized 
apprenticeship training, wherein the ap- 
prentice or trainee entered into an ap- 
prenticeship agreement, usually quite early 
in life, and worked for a specified period of 
time on the various generalized machines 
of that day. 

By the time he had finished the ap- 
prenticeship training and had become a 
journeyman machinist he was supposed to 
have had practice on all of the regular 
generalized machines of the day so that 
he could present himself to an employer 
and confidently say that he could run all 
of the machines in the employer’s plant 
and satisfactorily produce the parts and 
structures from the first operation until 
the part was completed in that man’s shop. 

The evolution of the machinist trade 
from that generalized practice where the 
machinist made parts from start to finish 
(perhaps using several different machines, 
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. A specialized machine which does lathe work 


Fig. 2. A complicated large welded gear case 
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and certainly performing many different 
operations) to the mass production ma- 
chining line where one machine and one 
operator performs one operation on a part 
and it is passed successively down a pro- 
gressive line of machines until it comes to 


the end of the line a finished part, has 


greatly affected the type of operations and 
the type of training given to the machin- 
ist of today. 

It does not require a tremendous amount 
of training, mechanical ability, nor intelli- 
gence to operate many of the semiauto- 
matic machines which are to be found in 
today’s mass production factories; but 
there is a greater need today than ever 
before for skilled machinists and good 
mechanics, not to operate the machines, 
but rather to design, build, and maintain 
these machines. 

It is this latter type of machinist and 
mechanic which the high schools should 
visualize in their machine shop training 
courses. The last formal education which 
many of these men get is in the high 
school years. Bearing in mind the fact 
that the students are being trained for a 
specialized industry, and being also mind- 
ful of the fact that in most cases it is 
not possible to specifically train high 
school machine-shop students for specific 
positions in any specific local industry to 
the exclusion of all other industries with- 
out doing injustice to some of the stu- 
dents, the high school training problem in 
machine shop must, of necessity, confine 
itself to a broad program of generalized 
and fundamental training. 

This does not mean that specific spe- 
cialized operations should not be under- 
taken in the high school machine shops, 
but rather it means that the fundamental 
approach to the training of high school 
machinists should be from the broad basis 
of the general fundamentals. of processes, 
machines, tools, materials, methods, and 
practices of the day. 

With due recognition for the human 
equation and realistic understanding of the 
interests .and capacities of the average 
high school student of machine shop, it 
must be thoroughly understood that all 
of the major fundamentals of machining 
practices of today cannot be thoroughly 
mastered by any high school student; but 
in keeping with the vision of training ma- 
chinists and mechanics, not machine op- 
erators and unskilled machine servicemen, 
the -high school machine-shop. student 
should have himself exposed at least to 
the following fundamental aspects of his 
field. 


Machining Operations 
The machining operations are to cover 
the entire range of common processes in 
machining such as: drilling, turning, bor- 
ing, grinding, broaching, knurling, etc. 


Machines Upon Which These 
Fundamental Operations Are Performed 
Not only the general form of ‘the ma- 
chine and the general knowledge of the 
component parts of the machines should 











(Above) Fig. 3. Many types and forms of metal cutting tools. 
(Below) Fig. 4. Measuring devices of a variety of form and 
construction 


be presented, but also a consideration of 
the fundamental mechanics of these ma- 
chines. : 

The opportunity to see inside the work- 
ing parts of such machines and to visualize 


‘and think through the mechanical flow of 


power, control of motion, and other me- 
chanical processes involved in the particu- 
lar machine, is a real contribution to the 
young machinists’ education as well as a 
refreshing experience during the learning 
process. 

In this consideration of forms and type 
of machine tools, it would be desirable to 
be able to present the variations in ma- 
chine structure from the older types of 
machines (such as used, say, 30 years ago 
and driven from a main line power shaft 
by pulleys and belts), and the present- 
day electric motor-driven, geared-head type 
of machine. It is well for the young ma- 
chinists to have the opportunity to know 
a little bit about these differences in ma- 





chine construction and also to have had 
the experience of trying to make parts on 
old and partially worn-out machines as 
well as on new modern equipment. 

A brief study of the use of electrical 
controls, electric motors, and switch con- 
struction would not be out of order in 
dealing with modern machines. In the same 
way, hydraulic machines should be studied, 
since many of the modern machines em- 
ploy air or hydraulic vises and hydrauli- 
cally actuated parts. 


Cutting Tools and Metal Removal 


The fundamental consideration of what 
actually happens when a tool removes a 
piece of metal from a part during its ma- 
chining and what-happens to that chip 
after its removal is a fundamental pre- 
requisite to the. study of the forms of 
cutting tools .such as reamers, drills, 
broaches, milling cutters, lathes, tools, and 
grinders. 
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There are numerous charts and even 
some motion-picture films available which 
show what is actually done to the metal by 
the tools in the metal removal, and formal 
presentation of such information along 
with the practical operation of a machine 
may make the difference between mechani- 
cal going-through-the-motions type of op- 
erators and intelligent machinists. 










Holding Devices and Their Relation to 

Successive Machining Operations 

A consideration of such holding devices 
and methods as air and hydraulic vises, 
chucks, and clamps, as well as the study 
of holding down techniques and operating 
on centers to maintain certain relationships 
between one machining process and: the 
next, is a part of every young machinist’s 
stock in trade. The wider variety of mecha- 
nisms and the more vivid the understand- 
ing of the underlying principles of main- 
taining one relationship to the other, the 
more resourceful the machinist is likely 
to be. 


Measuring and Inspection Devices for 
Machine Operation 
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Fig. 5. Studying common coolants and cutting compounds 


tion of the fundamental 
differences between the 
machining of steel, brass, 
aluminum, 


cast iron, 

copper, magnesium, and 
plastics should be con- 
sidered. 


It would be folly to advocate that a high 
school student should know the intricate 
differences in- tool grinding and in speed 
operations for the machining of all these 
materials, but the high school student 
should know that there are differences be- 
tween the machining of each of these ma- 
terials, so that he will not haye a dis- 
appointing surprise when confronted with 
the problem of machining a material that 
is different from that which he. has prac- 
ticed on during most of his learning period. 


Coolants and Lubricants 

Here again is a subject which it would 
be impossible to teach in any great detail, 
but it would be of definite help to young 
machinists to know that there are a wide 
variety of materials which may be used 
in machining operations to cool and lubri- 
cate the cutting tools; and that to use 
the correct type of material sometimes 
makes the difference between a satisfac- 
tory job.of machining and one which is 
impossible. 

A consideration of the general classes 
such as: soluble oil, compounded cutting 
oil, kerosene, turpentine, carbon tetra- 
chloride, etc., would be certain to increase 
the resourcefulness of the intelligent young 
machinist. 

In many large manufacturing organ- 
izations today the technical staff (labora- 
tory) or the machine superintendent pre- 
scribes the type of coolant or cutting com- 
pound used for most machining operations. 
However, in many of the smaller (and 
none the less significant from the stand- 
point of employment or mechanical de- 






Fig. 6. Multiple operation jobs such as drilling over 
20 holes simultaneously in this gear case 


velopment) machine shops, there is little 
complete knowledge or imagination used 
in choosing the coolants used. 


Production Jigs and Fixtures 

It is well recognized that in the average 
high school machine shop it is neither 
practicable nor desirable to set up very 
many operations which use a mechanical 
fixture to greatly increase the speed of the 
production of parts; and yet some con- 
sideration should be given to these me- 
chanical devises which automatically 
accomplish the layout of parts and the con- 
trolling of the machine operations in order 
that the student gets a true vision of 
modern machine-shop operation and funda- 
mental machine-shop practice in modern 
industry. 

If the simple idea of a drilling fixture 
with a hardened bushing for the location 
of a certain drill could be used with a 
description of the fundamental idea back 
of the use of such fixtures, it would prob- 
ably contribute considerably to the under- 
standing of the possibility of simplifying 
machine operations beyond the tedius man- 
ual laying out and positioning of every 
part. ; 


Supplementary Fundamental Training 

In addition to the exposure to the fore- 
going fundamentals of machine-shop prac- 
tice and training, there are certain supple- 
mentary fields of information which 
greatly enhance the young machinist’s use- 
fulness to himself and opportunities for 
the mastery of larger and more responsible 
jobs in today’s machining industries. 








These phases of supplementary training 
might be considered essential tools in the 
hands and minds of all modern machinists 
and mechanics to an extent which is not 
commonly held by educators and manu- 
facturers. Chief among these considerations 
are the following subjects: 

Shop Mathematics. The approach to 
arithmetic and other mathematical proc- 
esses from the standpoint of applied shop 
mathematics seems to be one of the best 
methods of teaching shop vocabulary and 
also presenting the concept of counting, 
numbers, fractions, decimals, and geom- 
etry which are required for the successful 
execution of even the more simple jobs 
in a machine shop. The “transfer of train- 
ing” of pure mathematics into shop mathe- 
matics terms by the average high school 


student’ in a’ machine: shop: does not seem: 


to be very great. 

One thing which should be stressed in 
shop mathematics for machinists is the 
intelligent use of tables such as may be 
found in the American Machinists’ Hand- 
book, or in the Machinery’s Handbook,? 
or in the literature which comes with 
machines as sold by the vendors of such 
machines. Tables of feeds, speeds, areas, 
square roots, diameters, radii, etc., are 
readily available; and if the young ma- 
chinist learns to use them intelligently he 
will avoid spending hours of calculation 
and making numerous mistakes which he 
otherwise would be likely to make. 

Learning to depend upon tables and to 
use them seems ordinarily to precede the 
intelligent questioning of the source and 
derivation of those tables. If the use of 
them is taught first, the imaginative and 
thoughtful young machinist will inquire 
into and discover the fundamental sources 
and calculations back of those tables. 

Blueprint Reading. Blueprint reading 
is a relatively simple subject and may be 


%McGraw-Hill Book Co., Inc., New York City. 
2The Industrial Press, New York City. 
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Fig. 7. Plug gauges and other similar inspection devices 





taught in sufficient detail in from 30-45 
hours of classroom study without home 
study. 

It is an essential tool in the hands of 
any advanced machinist, or even machine 
operator, and to understand the funda- 
mentals of relative positions on a print, 
dimensioning, etc., is to have a tool in the 
hand which is a tremendous timesaver. 

Sketching and Surface Layout. - The 
ability of any man in a machine shop or 
mechanical job to be able to think on 
paper and to effectively sketch the plans 
of mechanisms or fixtures which he vis- 
ualizes is a tremendous asset to that work- 


man. 

To do this he does not need to know 
mechanical drawing. All that is required 
is to be able to roughly sketch and dimen- 
ston the- component’ parts of the machine 
or fixture which he visualizes, and by so 
doing to put in concrete form on paper 
an idea in such form that his superior and 
associates or one of his staff may work 
out the details and build the unit. 

Many a good idea has been lost simply 
because the mechanic or machinist who 
conceived it has been unable to describe 
it and sell it to the. proper member of the 
organization. Since most of the good ideas 
which increase production and which 
bring about advances in today’s machine 
trade arise from the man who is dving 
work closely related to the field in which 
developments are made, it is almost im- 
perative that the young machinist or me- 
chanic have that selling or promoting prac- 
tice and ability. 

Safety Consciousness. One of the most 
awful and significant wastes in our pres- 
ent-day economy is that of man power 
due to industrial accidents. 

During the year of 1941, alone, there 
were over 460 million days of work lost 
because of industrial accidents. 

In many large industrial organizations, 
all workmen in all departments are re- 


Fig. 8. Blueprint reading and applied shop mathematics 


quired to wear safety goggles and safety 
shoes. It would not be unreasonable nor 
impractical to inaugurate the requirement 
of wearing safety glasses in all high school 
machine shops and it would probably be 
a step toward the training in safety. con- 
sciousness which would be of tremendous 
economic value to industry as well as 
prevent untold human suffering from need- 
less accidents. 

Many of the more progressive high 
school machine shops at the present time 
require their high school students to wear 
such safety goggles during class time in 
the machine shop. This is very commend- 
able.and should be made a much more 
common practice. 

Sources of Information. If the high 
school student in machine shops could be 
led“to’ the habit-of- the orderlysearch for 
information on the problems which he is 
approaching, he would have recognized a 
need for study which he will always have 
and which he must always use to be suc- 
cessful in his trade. 

There are many sources of information 
which deal directly with many of the 
problems which a machinist or a mechanic 
in the machine shop encounters. 

Chief among these are the various hand- 
books, the operators’ handbooks, and lists 
of compiled information which are made 
available by the manufacturers of ma- 
chines, tools, and other machine-shop sup- 
plies; and the varicus trade magazines 
which are on the market today and which, 
in their editorial and advertising sections, 
present the new developments in the field. 

If young machinists have had experience 
in looking througk some of these sources 
of information and finding an idea in them 
which can be used in their daily work, 
much will have been accomplished in the 
direction of making them conscious of 
the need for study and the availability of 
information on problems which are of in- 
terest to them. 
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The High School’s Advantage in Training 
Machinists 


The high school has a place of first im- 
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tals which are required to make 
better machinists and mechanics, and 
have an rtunity for education which 


is in any portion of our present 
Secatonel structure. 
Many of the students who gravitate to 


the mechanical arts and machine-shop 
classes are students who have considerable 
mechanical ability and mechanical apti- 
tude and very often are so constituted that 
they are, by their very nature, born tink- 
erers and who have never learned to take 
abstract information from the printed page 
in the way that must be done to be pro- 
ficient in some classical subjects. 

The fact that these students are con- 
stituted in this way is no reflection upon 
them as students or as intelligent and 
potentially useful citizens. It is men of 
this type who have been responsible for 
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ical developments which have con- 
pec enfet  ageamginmcardroonelirerd 
anized industry. Certain things probably 
should be about these students: 


1. They frequently are not the best j 
a i 


2. They usually do not go to school 
beyond high school. 

3. They would rather have tools in their 
hands and explore their way through ma- 
terial or mechanical problems than to be 
told about them or to read about them. By 
working on the actual subject they learn, 
whereas they may not learn by having 
the subject described to them or by read- 
ing about it. 

Motion pictures, as they are presented 
today, seem effectively to bridge a gap be- 
tween reading and lecturing, and they 
present a mechanical exploration method 
of learning for many of these students. 
The making and using of models and ap- 
paratus also presents an opportunity for 
teaching which cannot be equaled where 


greatest measure of service to society. 





“A guidance program in the schools is 
comprised of three parts— (1) study of 
individuals and their abilities; (2) study 
of occupations and their requirements; and 
(3) the use of devices in matching pupils 
with jobs.” — Homer J. Smith. 


For age and want, save while you may; 
No morning sun lasts a whole day. 
— Benjamin Franklin. 





Industrial Safety at a School of 
Vocational and Adult Education 


ROY R. VAN DUZEE* and JOHN G. AUSMAN** 


Safety education classes opened at the 
School of Vocational and Adult Education, 
1216 South 71st Street, West Allis, Wis., 
Friday, October 30, 1942, at 8:00 p.m. 
Classes were organized in four areas — 
machine shop, sheet metal and welding, 
foundry, and electrical and plant main- 
tenance. The classes were made up of shop 
foremen, superintendents, safety engineers, 
and key workers interested in making the 
industrial fronts safe for workers and their 
families. These classes were the result of 
a cooperative effort on the part of men in 
industrial plants in the city, who formed 
the West Allis Industrial Safety Council, 
and the West Allis School ef Vocational 
and Adult Education to provide specific 
instruction designed to help the worker 
work safely. 

The West Allis Industrial Safety Council 
was organized to promote healthful and 
safe practices in industrial work. The first 
meeting was called by the director of the 
vocational school and was attended by 
about 25 plant superintendents, foremen, 
safety engineers, and production engineers. 
The problems of safe practices within the 
industrial plants were discussed. It was 
agreed that an organization which had as 
its purpose “the general promotion of in- 

“Director, West Allis School of Vocational and Adult 
Education, West Allis, Wis. 

**Trade and Industrial Co-ordinator, West Allis School 
of Vocational and Adult Education, West Allis, Wis. 
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dustrial accident prevention in the city of 
West Allis and the area normally served 
by the West Allis School of Vocational 
and Adult Education” should be formed. 
The usual procedure was followed in elect- 
ing officers, forming a constitution, and the 
selection of committees. Reference to the 
constitution, which follows, particularly to 
Article III which shows the purposes of 
the council and to Article IV, Member- 
ship, brings out the fact that the council 
is particularly interested in an educational 
plan which has as its specific purpose to 
reduce industrial accidents. 


Constitution and Bylaws of the 
West Allis Industrial Safety Council 


ARTICLE I 
Name 


Section 1. The name of this organization shall 
be the West Allis Industrial Safety Council. 


ARTICLE II 

Location 

Section 1. It shall have its principal office at 
the West Allis School of Vocational and 
Adult Education, 1216-1230 South 71 Street, 
West Allis, Wis. 


ARTICLE III 

Object 

Section 1. The primary objective of the 
West Allis Industrial Safety Council shall be 


‘the general promotion of industrial accident 


prevention in the city of West Allis, and the 
area normally served by the West Allis School 
of Vocational and Adult Education to: 


(a) Provide contact with safety engineers and 
directors for conference discussions on acci- 
dent prevention problems and the administra- 
tion of an educational program of benefit to 
the citizens and industries located in the area 
served by the council; 

(6) Cooperate with local, regional, and na- 
tional safety organizations, industrial em- 
ployers in Wisconsin, and other agencies 
interested in the promotion of accident pre- 
vention in the states; 

(c) Cooperate with the National Safety 
Council in encouraging membership of Wis- 
consin employers and securing an attendance 
of Wisconsin delegates at the annual safety 
congress and arranging special activities for 
the advancement of such delegates; 

(d) Cooperate with the West Allis Safety 
Commission, Wisconsin Council of Safety, the 
Wisconsin Industrial Commission, the Motor 
Vehicle Department, the Wisconsin Highway 
Commission, the Wisconsin State Board of 
Vocational and Adult Education, the Wiscon- 
sin State Board of Public Instruction in their 
accident prevention and health activities, and 
the Wisconsin State Board of Health. 
Section 2. The West Allis Industrial Safety 
Council shall be civic in character, nonprofit, 
and noncommercial. 


ARTICLE IV 


Membership 
Section 1. Membership in the West Allis In- 
dustrial Safety Council shall be limited to two 
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representatives of each of the following indus- 

trial organizations: 

A. The Industrial Organizations in the area 
served by the Council 

B. The West Allis School of Vocational 
and Adult Education 

C. The West Allis Safety Commission 

D. The Wisconsin Industrial Commission 


ARTICLE V 
Meetings : 
Section 1. The meetings of the West Allis 
Industrial Safety Council shall be held quar- 
terly at the West Allis School of Vocational 
and Adult Education in the months of Sep- 
tember, December, March, and June of each 
year, and at such other times as the executive 
committee shall designate. The secretary shall 
notify the members of the council of each 
meeting at least two weeks in advance. 


ARTICLE VI 

Officers 

Section 1. The officers of the West Allis In- 
dustrial Safety Council shall be a chairman, 
vice-chairman, and secretary. 

Section 2. Officers shall be elected by major- 
ity vote of the members present at the annual 
meeting held in March and serve for one year 
or until their successors are elected and take 
office. They shall be subject to removal from 
office for cause by majority vote of the execu- 
tive committee. 
Section 3. Officers 
remuneration. 


ARTICLE VII 

Procedure 

Section 1. The affairs of the West Allis In- 
dustrial Safety Council shall be in charge of 
an executive committee composed of: 

A. The elected officers; 

B. Four members at large including the re- 
tiring chairman of the council, who 
automatically becomes a member of the 
executive committee for one year. 

Section 2. The executive committee shall 
meet twice or more each year at ‘the call of 
the chairman, who shall serve as its presiding 
officer. 

Section 3. The following standing committees 
shall be appointed by the chairman, unless 
otherwise instructed by the executive commit- 
tee: planning, nominating, membership, pro- 
gram, and such other committees as may be 
deemed necessary in the judgment of the 
chairman. 

Section 4. No officer, individual, or group of 
officers or individuals shall appear before any 
local or state legislative body as representa- 
tives of the West Allis Industrial Safety 
Council without an authorization by a two 
thirds vote of the executive committee. 
Section 5. Roberts’ Rules of Order shall 
govern the conduct of all meetings of the 
West Allis Industrial Safety Council except 
as they may conflict with procedure herein 
outlined. 


ARTICLE VIII 

Quorum 

Section 1. A quorum of seven members shall 
be necessary to transact council business. 


ARTICLE IX 

Amendments 

Section 1. This constitution and bylaws shall 
be subject to amendments which shall be 
effective only after ratification by the major- 
ity of the members present at the annual 


shall serve without 
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meeting or a special meeting of the member- 


ship called. for this specific purpose. 
ARTICLE X 

Constitution 

Section 1. This constitution and bylaws shall 
become effective if and when approved by the 
membership of the West Allis Industrial 
Safety Council. 

After full and complete discussion of the 
accident problems in the various industries 
in the area represented, the council de- 
cided on a safety program in the following 
areas: (1) foundry, (2) electrical and 
plant maintenanee, (3) welding and sheet 
metal, (4) machine shop, (5) woodwork- 
ing, and (6) material handling and trans- 
portation. It was further decided to carry 
on the program through offering specific, 
short, intensive, dynamic unit courses in 
the areas selected, at the West Allis Voca- 
tional School. It was felt that specific in- 
struction in small groups by experts which 
would indicate how to work safely would 
be more effective than mass instruction of 
a general nature. It was also felt that 
pointed instruction properly motivated was 
more necessary and desirable at this time 
than the semientertaining, inspirational, 
large group type of meeting sometimes 
used to promote safety. 

The program committee developed an 
outline for six sessions of two hours each. 
Course outlines were written up for each 
of the courses. The outline for the machine 
shop, which follows, is representative of 
the courses offered. 


Machine-Shop Safety 
Sponsored by the West Allis Industrial 
Safety Council 


Session I: 
1. Basic Fundamentals of Accident Preven- 
tion 
a) Orientation 
b) What is an accident 
c) Cost of an accident —tangible; in- 
tangible 
d) Records — frequency rate; severity 
rate; use of; investigation and sum- 
mary reports 
e) Responsibility — employee; supervi- 
sion; management; safety organiza- 
tion 
Reference material found in Jndus- 
trial Accident Prevention by Hein- 
rich, and Safe Practices and Health 
Practices, published by the National 
Safety Council, and the Wisconsin 
Industrial Code pamphlet. 
f) Discussion period 
Session IT: 
2. General Safe Practices 
a) Proper machine operation 
b) Rotating machine tools 
c) Air tools 
d) Hand tools 
e) Material — handling, storage, house- 


ing 
f) Discussion period 
Reference found in Safety Always, 
published by Allis-Chalmers Manu- 
facturing Company and Wisconsin 
Industrial Code pamphlet. 
Session IIT: 
3. Individual Machine Hazards and Sug- 
gested Safe Practices 
a) Lathes 


6) Turret lathes and automatic screw 
machines : 


f) Material cutting equipment 
s General care of machines and tools 
hk) Discussion period 
Session IV: 
4. Machine Guarding 
a) Point of operation guards — punch 
presses; shears; emery wheels; gen- 
eral woodworking 
6) Gear guarding 
c) Belt and pulley guarding 
d) Discussion period 
References found in Jndustrial Ac- 
cident Prevention by Heinrich, and 
Safe Practices Pamphlet, and Wis- 
consin Industrial Code Pamphlet. 
Session V: 
5. Material Handling 
a) Handling by hand 
b) Hoist equipment 
c) Conveyers 
d) Trucks and wheelbarrows 
e) Piling of material 
f) Discussion period 
Session VI: 
6. Personal Protective Devices and Reasons 
for Their Use 
a) Eye protection 
6) Exhaust systems and respirators 
c) Foot protection 
d) Safe clothing 
e) Hand protection 
f) Skin protection 
g) Discussion period 

The program committee realized that 
the instructor is the key to the successful 
presentation of the courses. Experts in the 
specific areas are therefore selected as in- 
structors. These men are left free to either 
handle the sessions themselves or to bring 
in specialists on units covered in that par- 
ticular session. At the first session, each 
class member receives a course outline. 
Usually there is a discussion at the end 
of the class period so an exchange of ideas 
may be obtained. 

The vocational school takes care of the 
administrative details and sets up promo- 
tional plans, while members of the council 
who are in most cases safety engineers, 
personnel managers, production superin- 
tendents, foremen, or keymen, as already 
mentioned, select men in their plans to be 
included in the various classes. In most 
cases where tuition is required of men who 
live outside of the school area, the tuition 
and registration fees are paid for by the 
plant. 

The instructional material outlined has 


-been used by the West Allis Industrial 


Safety Council and West Allis School of 
Vocational and Adult Education for one 
year. Four sessions of six weeks each were 
conducted frem October 30, 1942, through 
October 29, 1943. Three hundred seventy- 
five industrial workers, foremen, and su- 
perintendents attended these sessions. 
Twenty-three industrial firms in the West 
Allis area were served. 

Summarizing the attendance, it was 
found that 143 attended all six sessions; 
50 attended five sessions; 40 attended four 
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sessions; 48 attended three sessions; 22 at- 
tended two sessions; and 71 attended one 
session. The attendance and comments of 
the trainees has been carefully watched. 

In trying to find reasons for nonattend- 
ance after registration, it was discovered 
that working overtime, change of shift, 
and Civilian Defense activities were the 
major factors which kept the trainees from 
attendance. 

The usual comment in criticism of the 
course was that 12 hours of instruction is 
not sufficient time to lay a basic foundation 


in the fundamentals of sabes training. 
The West Allis Industrial Safety Council 
is giving consideration to revising the pro- 
gram to make it more comprehensive and 
to devote more time in its presentation. 
Consideration is being given to a suggested 
program produced by the State Directors’ 
Association under the chairmanship of Roy 
R. Van Duzee. The adoption of this course 
would lengthen the sessions by four hours, 
and it is believed that a more satisfactory 
job will be accomplished through the ad- 
ditional time. 


The safety training plan has been very 
successful because: (1) it sprung from a 
recognized need (all plants have increased 
their forces tremendously), (2) the men 
working right in the field selected the 
areas to be presented and wrote the courses 
of study to be followed, (3) experts in 
specific areas are placed in charge of the 
classes, (4) the membership of the classes 
is composed of men working in the content 
area, and (5) the membership is deter- 
mined by mutual agreement between 
worker and management. 


Building Skilled Craftsmen for War 


Craftsmen and technicians are a vital 
part of the modern mechanized army. To 
the men of Britain’s R.E.M.E. — the corps 
of Royal Electrical and Mechanical En- 
gineers — fall the tasks of finding out 
what is wrong with equipment, and putting 
it right. 

It may be the crankshaft of an army 
vehicle, it may be a radio, a range finder, 
or a Bofors gun — the expert has to be 
called in to cope with the situation. It 
isn’t like doing a job in a factory. Some- 
times the work has to be done in the 
front line, possibly under enemy fire, with 
the minimum of hand tools and the maxi- 
mum amount of ingenuity and initiative. 
Farther back, in the rear echelons, there 
is more equipment, more spares, more ma- 
chine tools, and the technician’s job is 
correspondingly easier. But the soldier- 
craftsman has to be prepared for any 
emergency, and the training which he has 
undergone is designed to fit him for this. 

There are three or four army technical 
schools in Britain, where R.E.M.E. men 
are trained. One of the largest, which I 
visited recently, is in Berkshire, with ac- 
commodation for a thousand boys. I heard 
it described as a nursery; it might be more 
appropriately called a public school or a 
university. It costs the army $1,000 per 
head a year—as much as many of the 
public schools charge for their education. 

Entry is by competitive examination and 
there is such a demand to enroll in the 
school that only about 30 per cent of the 
applicants can be taken. The age of entry 
is 144%4-15%; the boys stay for three 
years, at the end of which they are posted 
to various units. When they are 18, they 
sign on for 12 years, 8 with the colors and 
4 with the reserve. They get army pay 
(28 cents a day during their first year, 
28-35 cents during the second, and 31- 
41 cents during their third year) in addi- 
tion to free food, clothing, medical and 
dental treatment. The pay, however, is 
credited to the boys and accumulates for 
the holidays; during the term they re- 
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ceive in actual cash from 60 cents to $1.50 
pocket money according to their length of 
time in school. 

The boys receive a thorough technical 
grounding, as well as practical instruction. 
The lowest standard of proficiency is that 
of improver, the boy who has mastered 
the fundamental technicalities of his trade; 
the next stage is that of journeyman, and 
the third that of highly skilled journey- 
man, equivalent to a charge hand in in- 
dustry. Most boys reach the second or 
first stages by the end of their training; 
some may go further and eventually be- 
come armament artificers, roughly the 
equivalent of a foreman. 

The three years’ apprenticeship are di- 
vided into six terms. During his first 
month, the new boy is given a general 
background —a_ regimental instruction, 
general education, physical training, and 
games. Then he spends five months in the 
workshops, where he learns all about work- 
shop practice, and how to use and look 
after tools and workshop appliances. 

At a fairly early stage there is a selec- 
tive test, and the misfits who are unsuit- 
able for training are weeded out — in fact, 
less than 1 per cent of all the entrants 
have had to be rejected for unsuitability. 
At the end of his first term, the boy has 
to select a particular trade. His own wishes 
and those of his parents, as well as his 
individual bent or aptitude are taken into 
account, but the final consideration is, of 
course, the needs and vacancies of the 
army for particular classes of tradesmen. 

The boy can decide to become an 
armorer, a mechanical transport elec- 
trician, a fitter, a turner, a vehicle me- 
chanic, a radio and wireless mechanic, or 
an instrument mechanic. Throughout the 
training, the instruction is on a broad and 
practical basis, so that even though he is 
a specialist, he will know a great deal 
about the other related trades. A boy who 
decides to be a fitter will attend a course 
in electrical technology, the heat-treatment 
of tools, sheet-metal work, and case-hard- 
ening; he will learn about coppersmith’s 


work and machine-shop practice and spend 
some months in the blacksmith and foun- 
dry shops. Again, the boy who selects 
armory, though he spends 162 months in 
the armorer’s shop, has ten months as a 
fitter, two as a blacksmith, and one and 
one half as a carpenter. As far as possible, 
and as soon as possible, the trainees are 
put to do productive work, so that time 
and material are not wasted. 

The boys’ general education is not neg- 
lected. Instruction is given in such sub- 
jects as mathematics, history, languages 
(if they wish), and English. A class of 
boys I visited were given as an essay sub- 
ject to compare Napoleon’s campaign with 
the present operations in Russia. 

Great importance is attached to physi- 
cal training; indeed, three quarters of an 
hour every day during school hours, for 
the whole three years, is devoted to physi- 
cal training or compulsory games. The 
army authorities realize that physical fit- 
ness and mental alertness are of over- 
whelming importance in modern warfare. 

The day is well filled with lectures, 
workshop, and drill. School hours are from 
8 a.m. to 1 p.m., with an hour’s break for 
a midday meal, and from 2 p.m. to 5 p.m. 
There is plenty of occupation for leisure 
hours. A school union has lately been 
formed, which acts as an advisory com- 
mittee on entertainments and sports. The 
camp hall fulfills several functions, as it 
is used as a church on Sundays, a gym- 
nasium, a cinema, and a concert and dance 
hall on other days. Films, some technical 
and instructional, but many of the latest 
Hollywood releases, are shown three nights 
a week on the school’s 35mm. projector. 

The dances, too, are popular. Partners 
are provided by the Auxiliary Territorial 
Service who work in the school canteen 
and office or who come from a neighboring 
mixed battery. The school produces a num- 
ber of very fine drum and fife bands, and 
the commandant is anxious to get a choir 
started. Boxing is one of the most popular 
sports, next to football, and there is also 
hockey, netball, cricket, and billiards, and 


other indoor games. Week ends are fairly 
free for cycling or walking, and there are 
56 days’ holiday in the year. 

The boys are encouraged to take up 
spare-time hobbies. This is important, be- 
cause it is one way in which they can 
express their individualities. 

They live in dormitories, 17 to a room. 
Private possessions have to be kept out 
of the way in a locker, though the senior 
boy in charge of each room can fill his 
cubicle as he likes. One boy’s wall was 
plastered with pictures of film stars, 


another has mostly photographs of air- 


craft and submarines, and books on litera- . 


ture and the war. 

This kind of life is, of course, not new 
to boys who have been to public schools, 
nor to men in the army. But it is a new 
spre for many 14-18-year-old boys. 

The. training and their time at the school 
are bound to have indelible effects on the 
boys’ character in these, the most forma- 
tive years of their life. The boys at the 
army school are learning to become crafts- 
men, skilled in an essential trade and 


proud of it, with a working knowledge of 
other trades. 

The training is recognized as an ap- 
prenticeship by the trade-unions, so that 
if and when the boys leave the army and 
enter civil life, it will be as highly: quali- 
fied and experienced engineers, electricians, 
and mechanics. Industry after the war will 
be the richer for the acquisition of these 
soldier-craftsmen. As the commandant of 
the school said to me: “This is a grand 
scheme, and should help us to build a 
better Britain after the war.” 


Out-of-School Work in 
Industrial Education’ 


Conditions brought about by the great 
war are forcing all educators to think real- 
istically concerning so-called cooperative 
work plans. Prior to our present period 
of national emergency, occupational experi- 
ences for students while still at school con- 
sisted of a relatively small number of iso- 
lated experiments which often were en- 
thusiastically, if not widely supported. In 
order to assist in relieving the serious labor 
shortage, while at the same time providing 
students with the maximum of educational 
opportunity, the adoption of such plans 
on a large scale now seems inescapable. 

It would appear that administrators, in 
setting up cooperative programs, would be 
wise in drawing upon the experience of 
others who have had out-of-school work 
projects functioning in the years before the 
war. Numerous examples have been re- 
ported in the educational literature. A par- 
tial list for convenient reference has been 
drawn up by Smith.’ 

It is the purpose of this article to out- 
line briefly the plan that has been. oper- 
ating for the past three years at the Dob- 
bins Vocational School in Philadelphia, 
with the hope that some of its features 
will prove helpful. 

Already because of war exigencies, stu- 
dents have been released from classwork, 
either part or full time, over extended pe- 
riods to assist in farmwork, retailing, postal 
service, and in other situations where needs 
exist requiring relatively unspecialized 
labor. There have been brought into the 
school Red Cross work in clothing classes, 
food preservation, janitorial services, mak- 
ing of airplane models for identification 
and instructional p , preinduction 
courses, and the like. Students rallying 


*Sincere appreciation is due to J. Norwood Baker, prin- 
cipal, Murrell Dobbins Vocational School, for his critical 
reading of the manuscript. 

**Murrell Dobbins Vocational School, Philadelphia, Pa. 
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under the Victory Corps do voluntary 
afterschool work in hospitals, child care, 
department stores, farming, and various 
forms of community service. Metz’ reports 
the making of machine parts for industrial 
concerns engaged in defense production, 
as part of regular school shopwork. While 
labor emergencies in a war economy re- 
quire drastic measures, it is hoped that a 
preconceived plan of out-of-school work 
experience can result in the student’s real- 
izing an added educational value. 

Many reports have appeared over a 
period of years of experiments in coopera- 
tive work in the commercial field by regu- 
lar high schools and lately in the field of 
distributive education. As a matter of fact, 
the George-Deen Act subsidizing distribu- 
tive education makes part-time work a 
mandatory feature. 

Reports of out-of-school work plans in 
the trade and industrial phases of voca- 
tional education have been few. There is 
good reason for believing that such ar- 
rangements have not operated to any ap- 
preciable extent. McDougall® explains one 
program at Orrville, Ohio, in which boys 
in the eleventh and twelfth grades may 
alternately spend two weeks in industry 
and in the classroom during a 48-week 
school year. Part-time work in skilled 
trades is normally more difficult to ar- 
range than in fields like office, steno- 

graphic, and distributive work, where a 
comparatively brief period of breaking in 
is required before a young person be- 
comes useful to the employer. 

The advantages and dangers inherent to 
cooperative work arrangements have been 
too fully and repeatedly pointed out else- 
where to be dwelt upon at length here. 
These features have been given adequate 


John J. Metz, “The Milwaukee Experiment,” In- 
DUSTRIAL ARTS AND VOCATIONAL EpucaTIon, 31:160-1, 
April, 1942. 

3R. E. C. McDougall, “Cooperative Vocational Educa- 


tion,” InpustrraL ARTs AND VOCATIONAL EpvucATION, 
28:122-3, March, 1939. 


treatment by Lloyd,* Magill,® and Weber,® 
among others. It will probably be agreed 
that, if properly supervised, and if safe- 

are provided to prevent student 
exploitation by employers, the advantages 
well outweigh the dangers during normal 
times, while during a crisis such as the 
one we are now experiencing, the benefits 
to everyone are incalculable. 


Cooperative Work Plan 
at Dobbins Vocational School 

The Dobbins Vocational School is a 
comprehensive coeducational type of school 
in which there are 19 full-time day voca- 
tional offerings. Vocations are represented 
in the trade and industrial, home-eco- 
nomics, and distributive fields.’ 

The trade and industrial offerings pre- 
dominate, both in number of courses and 
student enrollment. With the exception of 
the plumbing and printing trades which 
are 4 years in length, all the courses men- 
tioned cover a period of three years (6 
terms), corresponding to grades 10, 11, 
and 12. 

Students must have completed 4 terms 
of schoolwork (grades 10, 11) of an ac- 
ceptable quality of achievement before 
being eligible for cooperative work of any 
sort. Parental approval must be obtained 
as another prerequisite. The work oppor- 
tunity may be discovered by the student 
shop teacher, or by the co-ordinator in 


charge of that particular trade at school. 


‘Alan C. Lioyd, “Occupational Experience— An Es- 
sential of Vocational Business Training,” Education, 
62:159-63, November, 1941. 

tigg wg Magill, Administering Vocational Education, 
pp. 21-23. 

*C. A. Weber, “An Evaluation of Work-Experience,” 
Phi Delta Keppan, 25:39-43, October, 1943. 
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, (18) sheet metal, (19) welding (ab- 
for war-production training purposes). 
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The co-ordinator determines whether the 
situation and kind of work involved are of 
a nature which -will further the learning 
of the student in his trade. 

Several arrangements for cooperative 
work are now in operation. They are as 
follows: 

1. Full-time cooperative student: 

The student must have completed 5 

terms of his course at school (12A 

grade). He is employed in the trade 

- full time during his sixth term. In ad- 

dition to his full schedule of employ- 

ment, he is required to attend six clock 
hours of evening classes per week; two 
of these hours must be devoted to re- 
lated subjects. The co-ordinator, in con- 
ference with student and teachers; de- 
termines what type of school instruction 
is needed by the individual student. 

The evening instruction is given by 

regular day school teachers. These in- 

structors volunteer to serve one evening 

a week for this purpose, with a com- 

Lrsnsesser lightening of their day sched- 

ules. 

2. Part-time cooperative student: 

A student may work part time in his 

trade during his fifth term (12A), pro- 

viding that he spends at least 50 per 
cent of his time in regular day school 
classes. The co-ordinator again arranges 
an individual schedule which is best 
adapted to the needs of the student. 

3. Fifth-term completion student: 

This plan was initiated recently, under 
the stimulus of wartime conditions. 
Under this arrangement a student may 
at the start of his fifth term go on full- 
time cooperative work exactly as out- 
lined in 1. He must, however, follow 
this for three full school terms, the 
result being that he graduates at the 
end of the seventh term, or one term 
later than his class. 

The co-ordinator has the responsibility 
of informing the employer at the start of 
the employment about salient features of 
the cooperative work policy. He is required 
to visit students at regular intervals at 
their places of employment, check upon 
their progress in the trade and in the class- 
room. At the end of the work experience 
the co-ordinators secure a record from the 
employer of the hours worked, and a re- 
port on the quality of work and attitude 
displayed by the student. The co-ordina- 
tor also follows up the student after his 
graduation. Students, as a probable result 
of their cooperative program, often develop 
the habit of returning. to consult various 
school officials on their problems even after 
official connections have been severed. 

A summary of the cooperative work is 


filed with the records of each student, and © 


placed also on his diploma.® 

The four-year plumbing course was or- 
ganized in conjunction with the Philadel- 
phia Master Plumbers’ Association. In it 
the students remain in school full time 
during the first year. During the second 
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and third years students spend alternate 
weeks in class and at work in the trade. 
While one student is at work, another 
remains at school, exchanging places each 
week. During the fourth year, students 
follow the full-time cooperative plan. 

In times such as these, when a variety 
of positions in industry may be had for 
the asking, many students, parents, and 
even shortsighted educators question the 
necessity and desirability of finishing reg- 
ular day school courses. The operation of 
brief, intensive war-production training 
courses within the same building, often 
concurrently with regular three-year day 
courses further increases the impatience 
of the full-time learners. It should not be 
overlooked that the vocational schools 
have the large responsibility of laying the 





groundwork for the development of future 
skilled mechanics and foremen. The opera- 
tionally trained people developed by our 
war-training programs are in no sense 
mechanics, nor are they counted upon as 
permanent workers in this field. 

If cooperative programs meet with a 
measure of success in retaining until the 
completion of courses a larger proportion 
of students than would otherwise remain, 
while at the same time assisting our war- 
time labor problem, their widespread adop- 
tion is justified. Despite the formidable 
but not insurmountable problems in ad- 
ministration, it is the conviction of an in- 
creasing number of educators that out-of- 
school work plans should constitute an im- 
portant and permanent place in vocational 
education. 


Boatbuilding as an 
Industrial-Arts Course 


J. A. EMMETT* 


Recently in contacting a number of 
schools in different sections of the country 
in which the building of small boats has 
become an important part of the industrial- 
arts program, such satisfying results were 
revealed as to perhaps warrant considera- 
tion here. 

Most of these schools started out on 
the assumption that every normal boy 
wants to build a boat of some sort. They 
recognized in boatbuilding a fine oppor- 

*Harryhogan, Va. 


tunity to teach skill with the hands and 
they found that the plan could be carried 
out on a modest appropriation for mate- 
rials and that the facilities and tools al- 
ready on hand could be used. Naturally, a 
high rate of student interest was antici- 
pated but hardly to the extent that in 
many cases boatbuilding became an im- 
portant part of the leisure or recreation 
time program as well. 

The first requirement was, of course, the 
cooperation of the instructor and this re- 





Boats in different stages of construction 











quired that he learn the actual methods of 
boat construction, usually through reading 
several of the good books published on this 
subject, preferably selecting those devoted 
to the building of small boats, and those 
written from the standpoint of the begin- 
ner or home builder. A bibliography is 
given at the end of this article. It has 
been found a good plan to make at least 
one of the books mentioned required read- 
ing for those attending - boatbuilding 
classes. It may be well to have some or 
all of the books available for class refer- 
ence. Few of the instructors contacted 
had had any previous boatbuilding experi- 
ence, still all claimed the rudiments were 
easily mastered and that the finer points 
became apparent as the work went on. 

In all cases a usable and popular type 
and size boat of simple construction was 
decided on for the first building project. 
Twenty feet is a safe upper limit of length 
for any building to be considered here, 
even by advanced classes, as both cost 
of materials and time required for the con- 
struction mount quickly as the larger 
boats are approached. Flat-bottom boats 
of the common pointed bow skiff type and 
the square bowed pram model will be 
found easy to build with lumber require- 
ments simple and easily met. V- and semi- 
V-bottom boats are slightly more difficult, 
both as to workmanship and materials. 
Round-bottom boats demand ‘special build- 
ing facilities and a rather high degree of 
skill and should be considered for ad- 
vanced classwork only. As one works up 
in size in any of these three types of hull 
models, still keeping within the 20-ft. 
limit, construction becomes but little more 
difficult, although much more: time will be 
required. 

Plans can be secured for almost any 
conceivable size or type of boat and one 
has a very wide choice for all those being 
considered here. Invariably plans can be 
had in stock form at very low cost (from 
50 cents to $5). They come complete with 
detail blueprints and often a step by step 
description of the building procedure. A 
fairly complete list of reliable plan sources 
also is given at the end of this article 
and the instructor should contact such 
places to secure catalogs and literature as 
a guide to his choosing suitable plans. The 
importance of building from a proper set 
of plans cannot be overemphasized, espe- 
cially since the cost of the plans is so 
low one cannot afford to run the risk of 
failure. 

In most cases a list of the materials re- 
quired for the building will be supplied 
with the plans with generally a choice of 
suitable woods for the different members 
given to make buying easier. Such lumber 
can be bought as a single bill and the few 
simple fastenings required for the job 
likely secured locally but later it will be 
advisable to build up a small stock of 
good boatbuilding lumber and marine ply- 
wood along with an assortment of proper 
fastenings and simpler fittings in order to 
be able to buy to better advantage. Mate- 
rials for a 12-ft. flat-bottom skiff type 











will run around $15. For a more difficult 
type of boat, the same size is easily double 
that amount. Cost of materials for proj- 
ects can be handled in different ways. In 
schools where work was commenced on a 
single simple boat the cost was charged 
to that project. It was then discovered 
there would be no difficulty selling such 
boats at a price which would at least cover 
cost of materials. As boys gained skill, 


many of them wanted to build boats of 


their own, supplying the necessary mate- 
rials or paying the school charge and work- 
ing on boats alone or as a class project. 

In cases where schools have built up a 
good reputation ‘or work turned out, near- 
by residents are only too glad to supply 
materials or pay for them if the school 
builds boats for them. Or again some of 
the schools were so located that a fleet 
of small boats were built and kept by the 
school on some near-by body of water with 
training in their handling and racing of 
certain types an important part of the 
school sports program. 

The existing woodworking shop facilities 
invariably suffice. A 10 or 12-ft. boat to 
be built as the first project will require a 
floor space only large enough to allow a 
couple of feet of working room all around 
it. The commonest woodworking tools can 
be used for the entire construction if 
lumber is bought dressed to the required 
thicknesses. As a matter of fact, an im- 
portant point in connection with boat- 
building as an industrial-arts project is 
that this is a skill or trade which has not 
succumbed to modern machinery or mass 
production methods. At the same time 
power tools, especially a handsaw, jointer, 
and disk sander, can be used advanta- 
geously if only largely as a matter of in- 
structing in their running and upkeep. As 
the class gains in proficiency or increases 
in size, and larger or more difficult types 
of boats are started, the same tools and 
setup can be made to suffice. 

The total number of hours available for 
such training should be considered when 
selecting projects. Roughly, 100 working 
hours should suffice for the building of a 
simple skiff type where the work is to be 
done in a painstaking way and with the 
thought of gaining skill on the job rather 
than of quick completion. Double or thrice 
this time will be needed for building the 
more difficult types, even if they are of 
the same size. The question of allowing 
students to work on their own or class 
projects after school hours and on Satur- 
days may crop up, for in many schools 
student interest has been so intense that 
such extra shop use is permitted, some- 
times under guidance but often alone when 
sufficient proficiency has been attained. 

The problem of projects to suit begin- 
ners and advanced classes is best solved 
by allowing the former to work on the 
most simple types, and to permit advanced 
students to attempt types of boats that 
are more difficult, but also more interesting 
and desirable. 

The illustration shows the advanced 
stage of proficiency in boatbuilding -at- 
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tained in a New England boarding school 
where boatbuilding is an important part 
of the school curriculum. Here interest was 
so keen, that a portion of the gymnasium 
was turned into a boatbuilding shop and 
power tools were bought to ai t the 
woodworking hand tools. A sizable fleet 
of boats has been turned out, ranging 
from 10-ft. boats which boys are encour- 
aged to build as a first attempt up to 20-ft. 
boats in cabin and sailing models. A school 
fleet of six 12-ft. sailing dinghies has been 
built for those students who elect sailing 
as a part of the spring and fall activity. 
It has been found that such building ties 
in nicely with allied training in drafting 
and blueprint reading, also that a certain 
amount of managerial training is imparted 
because advanced students are required to 
lay out the different stages of construction 
in their proper sequence and to attend to 
estimating material and other requirements. 

A large Miami, Fla., high school has for 
some years had a boatbuilding class as 
part of its regular work. There interest 
reached such a high point that the build- 
ing set apart for such classes now covers 
a half block with facilities such that not 
only. finely built small boats are turned 
out but a number of large cruisers-and sail- 
boats have been built for outside customers. 
A Barnstable, Mass., school is reported to 
have had a somewhat similar experience. 

A Pennsylvania boarding school located 
inland has for some time specialized in 
the building of canoes, using stock molds 
over which this difficult to build type boat 
can be built. With proficiency gained by 
working on school or individual student 
boats, the boys are then allowed to start 
on boats of their own from any practical 
plan chosen in consultation with their in- 
structor. All these boats are built to a 
high standard of workmanship judged 
even from a professional boatbuilding 
standpoint. 

The question has been raised as to 
whether this plan is suited only to schools 
located in waterside sections. It is best 
answered by pointing out that there are 
very few places in this country not situated 
so as to be able to take advantage of a 
near-by stream, river, or lake, also that 
the innumerable miles of waterways being 
created as a result of federal power, flood 
control, and navigational projects will open 
up a new opportunity for thousands of 
people within driving distance of them to 
enjoy the recreational features which are 
considered as an important part of such 
development. 

In addition to this teaching of skills in 
using their hands, projects of this kind 
have been making a definite contribution 
to our war effort and can be considered 
a worth-while background for further 
training in certain professions or the en- 
tering of certain trades and industries. In 
a number of known cases as a result of 
skill gained in several years of attending 
such classes boys have been able to secure 
good jobs in the large boatbuilding plants 
of the country. Others with a good ground- 
(Continued on page 190) 
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INDUSTRIAL ARTS AND. 


VOCATIONAL EDUCATION 
John J. Metz, Editor 





Summer School or War-Production Plant 


In normal times many teachers would be seriously planning 
their summer school program at this time. Under present con- 
ditions, however, there are many factors that may interfere 
with the ordinary plans that teachers would like to make with 
respect to the manner in which to spend their vacations. 

No doubt, many of them ought to attend summer school, but 
they are seriously wondering whether it would not be more 
patriotic to help the war-production effort by entering a plant 
in which munitions and other army equipment are being 
manufactured. When we consider the over-all picture in the 
various theaters of the war, anyone can see that the allies are 
still far removed from the final victory, even though we are 
sure of the ultimate outcome. Until that victory is won, how- 
ever, American plants must turn out whatever the allied armies 
need. To do that, every man and woman who can work on a 
machine, wield a welding torch, or occupy a place in an as- 
sembly line must lend their aid to help make America safe 
against totalitarianism. 

This may mean that some teachers will choose to spend their 
vacation in a factory or some other employment that will help 
our war effort, rather than attend summer school. 

Quite a number, however, will feel, and rightly so, that their 
main effort must be spent in preparing themselves to do a 
better and more efficient job of teaching their students in 
school. These teachers will be looking for suggestions and time 
schedules of teacher-training institutions that will best serve 
their purpose during the coming summer months. 

A small selected list of such institutions is shown on the 
table of contents page. Probably a perusal of this list will help 
the individual teacher solve his problem. Attention is called 
to the fact that some of these institutions have so arranged 
their schedules that students who attend can also arrange to 
put in some hours at near-by war-production factories. This 
may be an incentive, then, for shop instructors to help the war 
effort in two ways — by working in a war-production plant, 
and by attending at a teacher-training institution to improve 
themselves for the 1944-45 school year. 


Teachers After the War 


. The requirements of the armed forces and the labor needs of 
the war-production industries have seriously depleted the sup- 
ply of the industrial arts and vocational education teachers in 
the school shops of the country. Bad as this condition may be, 


there is a still more important phase of this matter, and that 


is that practically all of the young men who were preparing 
themselves to teach shop subjects are now either inducted into 
the armed forces, or they, too, are working in war industries. 

An appreciable percentage of those who have thus been 
taken out of the ranks of the teaching profession will not 
return to their prewar positions. At present, industrial-arts 
classes in a number of communities have been discontinued 
because of teacher shortage and many of these school shops 
may not be opened even after the war is over because at 
present but few new teachers are being trained to fill the 
vacancies that occur day after day. 
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It is true that, in the present emergency, many substitute 
teachers have been hurriedly trained to fill the places left 
vacant by those who have been drafted to help in the war 
effort. Even this will not suffice to carry on the augmented 
industrial arts, full-time and part-time vocational and adult 
education classes plus the rehabilitation work that will have 
to be carried on after the war. 

How to solve this problem of teacher replacement and 
teacher training has not as yet been discovered. However, 
serious study should be given to it, right now, because the 
time may come sooner than we expect when the work of the 
industrial arts and vocational education teachers will be under 
stress to accomplish much more with greatly reduced staffs. 

It is sincerely hoped that the school-shop teachers in the 
armed forces as well as those who have entered industry will 
return to their teaching activity as soon as this war is over so 
that the education of the boys and girls who are now in the 
lower grades may not be narrowed down too much. 

The emergency has shown that industrial arts and vocational 
education ought to be extended rather than restricted. In the 
postwar educational adjustment this must be born in mind, 
and to carry it out in practice will require that the number of 
shop teachers be increased. 

Teachers of industrial arts and vocational education should 
be on the alert looking for students who have the ability and 
the urge to become shop teachers. A little encouragement given 
to these boys may assure a good crop of candidates for the 
teacher-training institutions, and in the meantime, they may 
be developed into an effective corps of teacher assistants. 

Another source of school-shop teachers may be the large 
number of mechanics who have been put into emergency teach- 
ing positions for training war-production workers. It is true, 
many of these men cannot at present qualify, but some of them 
are sincerely interested in their teaching experiences and 
would like to continue as teachers. These men should be as- 
sisted by intensive courses, to gain the additional credits 
needed to qualify as shop teachers. Then, when the war is over, 
the school shop will be in a better position to do the work 
which postwar conditions will place before it. 


Vacation Days Ahead 


Some of the suggestions contained in the editorials “Curbing- Juvenile 
Delinquency,” in the January, 1944, issue of this magazine, and “Look- 
ing Ahead” in the last number, may be profitably employed in keeping 
many of the older boys and girls off the streets and under supervision 
during the greater part of the summer months. Many of the younger 
children, however, still will be uncared for. Of course, in cities where 
summer playground activities have been developed, the youngsters who 
come to the playgrounds are well supervised. But even here, only a 
comparatively small percentage of those who could take advantage of 
this service actually make use of it. 

Probably the parents of the pupils in attendance during the school 
year could be contacted so that parental authority might be added to 
the urgent invitation from the schools to have larger numbers of the 
children attend the playgrounds. This would aid in cutting down the 
rising tide of juvenile delinquency. Now where both father and mother 
in many families are in full-time employment and unable to supervise 
the children throughout the day, such supervision is a real necessity. 

Many communities, however, have no supervised playgrounds. Prob- 


- ably in such places the school shop might do an excellent piece of work 


during the vacation months by presenting a good handicraft program 
which would keep hands and minds of the little folks busy. Probably, 
too, out of this handicraft movement might grow a supervised play- 
ground movement which would give the school children of even the 
smaller communities an opportunity to enjoy worth-while vacations 
under careful supervision. 
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work in practical construction gained are 
considering present or postwar study of 
naval or marine architecture as a profes- 
sion or will use it to give a better under- 
standing of what is required for rapid 
advancement in office and managerial jobs 
in the commercial boatbuilding industry 
and in the different manufacturing serving 
this important industry. Also to be con- 
sidered because it is right along’ the line 
of the training being given by these schools 
is the increase in growth of the. pleasure 
boatbuilding industry prophesied for early 
postwar years. Figures compiled by the 
U. S. Department of Commerce and con- 


tained in their recent survey, “Markets 


After the War,” place this part of the in-. 


dustry at the head of the list in consider- 
ing anticipated booms in different in- 
dustries. Surely practical training such as 
can be given in such classes should place 
students in a good position to take ad- 
vantage of the many opportunities that 
would seem likely. 


Books on Boat Construction 


Boatbuilding by Howard I. Chapelle (New 
York City: from Yachting). 

Small Boat Building by Edwin Monk (New 
York City: from* Yachting). 

Modern Boat Building by Edwin Monk, for 
more advanced work on small round-bottom 
boats (New York City: from Yachting). 


Small Boat Building by Patterson (New 

York City: Rudder Publishing Co.). 
Amateur Boat Building by W. F. Crosby 

(New York City: Rudder Publishing Co.). 


Plan Sources for All Types of Small Boats 

Rudder Publishing Co., 9 Murray St., New 
York City. 

Motor Boating, 572 Madison Ave., New 
York City. 

Outdoor Life, 353 Fourth Ave., New York 
City. 

Fawcett Publications, Greenwich, Conn. 

Westlawn Associates, Montville, N. J. 

Cleveland Boat Blue Print Co., Station A, 
Cleveland, Ohio. 

Harbor Plywood Corp., Hoquiam, Wash. 

U. S. Plywood Corp., 616 West 46th St., 
New York City. 


Shortage of Skilled Workers Demands 
Thousands of Youths to be Trained 


There are three sources of workers at 
the present time, namely, (1) high school 
students, (2) men over 38, and (3) wom- 
en. Only high school students as a source 
of workers will be discussed in this article. 

High school students as a source of help 
can be classified into two groups: boys 
and girls who have studied some industrial 
subject or shop course, and those who 
have not. Many of the first group have 
taken jobs in defense plants, but the num- 
ber requested is far ahead of the number 
who were able to do some specific job. 

One plan that has been used to a great 
advantage and is becoming more important 
than ever is the cooperative training pro- 
gram. Under this plan students attend 
school one half day and work one half 
day, or two students holds one job, alter- 
nating between school and shop in one- 
or two-week shifts. 

This is not new; many schools use this 
plan. In Tulsa, for example, over 65 boys 
are working in the two-week program and 
29 boys are working in the half-day pro- 
gram. In addition to these boys in the in- 
dustrial cooperative training program, 
there is also the distributive program in 
which 110 boys and girls who are em- 
ployed in the retail stores are enrolled. 
The cooperative office training program has 
56 boys and girls working in offices of the 
city. Consultation with school officials will 
show the interest that employers and 
schools have in the cooperative plan of 
training in preapprenticeship, as it may be 
called. 

It is found that schools can knock off 
the rough edges of workers, and orient 
them through shopwork experience. For 
example, it is uneconomical for a com- 








“Co-ordinator, Cooperative Diversified Training Pro- 
gram, Tulsa, Okla. 


190 


M. J. RULEY* 


pany to pay wages for one to assimilate 
the large number of new terms, names of 
tools, and how to use tools when schools 
can accomplish the same result. Regard- 
less of school training, the employer with 
whom he finds himself will. necessarily 
have to train him in his own particular 
methods of production no matter how good 
the school has trained the youth in the 
school-training program. 

The first step in training youth is to 
see what the local school board can do 
about courses or programs of an intensive 
nature in the everiing school, part-time 
school, or full-time school during the day. 

If, for example, machine operators are 
needed, it is economically wise to give 
prospective workers an intensive course in 
this work at one of the school shops. This 
course may take a week or six weeks, ac- 
cording to the training needed and the 
ability of the learner. One cannot say that 
a given worker can become efficient in a 
two-week or a six-week course. 

Workers could put in a half day on the 
job, and an. equal amount of time at the 
school, or they could work all day on 
simple jobs and attend evening classes, or 
they could put in all day for one or two 
weeks in the school and then transfer to 
the shop full time and perhaps take ad- 
vanced work at the school in the evening. 

A variety of plans could be considered, 
but the final judgment would be that of 
the employer who pays the salary of the 
worker. 

Industry and business may profit by 
trying the following suggestions to al- 
leviate the shortage of workers. 


"1. Use the schools for training. 
a) Set up intensive courses in industrial 
subjects for high school students at 


least 16 years of age during the sum- 


mer months, 
6) Through the co-ordinators of the 
cooperative ini rogram, se- 


training pi é 
cure and place youth on jobs for 
which they are best suited and most 
likely to succeed. 


2. Hire men over 38 years of age who have 
previously had some training or ex- 

perience along a particular line. 

3. Use slightly handicapped people. 

4. Hire and train this same age group to 
do a specific job with the aid of the 
War Manpower Commission’s agencies 
for training. 

5. Hire women. Married women, approxi- 
mately 30 years of age, make good 
steady workers. They can be trained to 
do almost any mechanical work that 
men do. 

. Use school boys after school hours. 

. Attract help with adequate pay, and 
pay while learning. 


sO 





“T see no need of limiting trade school 
faculties wholly to men and women of 
trade experience. There is as little justi- 
fication for denying positions in the high 
schools to tradesmen. . . .”—- Homer J. 
Smith. 





“Our chief problem lies in the fact that 
all students do not progress regularly 
through the several units of our system. 
Few in fact do so. A very large percentage 
of both boys and girls drop by the way- 
side. . . . With all possible care and under- 
standing we must maintain other and spe- 
cial types of training for them.” — Homer 
J. Smith. 
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How to Teach an Employee 


A Wartime Training Program in 
Vocational Distributive Education 

At the present time businessmen are 
faced with a large number of serious prob- 
lems. Retailers in particular are facing 
challenging times. A state of war has 
brought with it a greatly increased strain 
on our national economy; particularly and 
directly in the field of production;  indi- 
rectly — but as far reaching and ultimately 
affecting our lives as vitally — in the fields 
of distribution and consumption. 

Methods of distribution affecting civilian 

supply have undergone many changes. Re- 
tailers recognize the need of putting their 
business on a war footing. In order to 
meet this need many communities are of- 
fering, or planning to offer, courses in 
distribution to meet wartime needs. A num- 
ber of cities, with the cooperation of the 
state and federal governments, have al- 
ready organized classes in distributive edu- 
cation for employed workers, new workers, 
and store executives. These programs are 
being geared to the needs of business and 
to problems of distribution arising out of 
the war emergency. The responsibility of 
functional training is recognized as we face 
the increasingly critical days that are 
ahead. 
In order to guide instructors in teach- 
ing retailers and other distributive workers 
to meet successfully the wartime problem 
of on-the-job training, the Business Edu- 
cation Service of the United States Office 
of Education has prepared a series of de- 
tailed outlines and supplementary mate- 
rials on various phases of distributive edu- 
cation. 

Of the courses which have been devel- 
oped by the Business Education Service, 
a wartime training program for store 
supervisors and department heads, titled 
“How to Teach an Employee,” has proved 
most popular. This is a custom-made short 
course intended to aid experienced execu- 
tives of large and small businesses and 
deals solely with the problems of how to 


teach both new and experienced employees’ 


more efficiently. 

This course was developed on the prem- 
ise that for the duration of the war and 
during the period of reconstruction; the 
efficiency of our present system of distri- 
bution will depend more than ever before 
upon the leadership ability of junior and 
senior executives. Among the many prob- 
lems which face retailers today, one of the 
most difficult problems is that of training 
employees on the job. Some of the new 
problems which must be solved a 
more effective personnel 
1. Meeting an extremely high Avs] turn- 

over. 





*Brooklyn, N. Y. 
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. Using persons not naturally adapted 
to sales work. 


Introducing alternate and substitute 
merchandise. 

. Adjusting to new working conditions 
and schedules. 

Dealing with new customer attitudes. 

. Replacing key junior executives. 
Creating a victory morale on the part 
of all employees. 


PEM A Maw w 


In every retail organization, the prob- 
lems of breaking in new workers and of 
retraining experienced employees have as- 
sumed a major importance. 

In a period of rapid changes in policy, 
practice, and personnel, an increased load 
is placed on the shoulders of every super- 
visor, department head, and sponsor. A sig- 
nificant part of this new load consists of 
teaching employees how to perform their 
work under new conditions. This on-the- 
job teaching is done on an individual basis, 
often in the department during store 
hours, and is in addition to any centralized 
training given by the store or in classes 
conducted by the public schools as a part 
of the local program in distributive educa- 
tion. 

Every department head, in a normal 
period, spends a large part of his time 
teaching the workers in his department. In 
a war period, this teaching must be stepped 
up in efficiency. The Training Within In- 
dustry Branch of the Labor Division, War 
Production Board, for example, before 
July, 1942, offered a similar short course 
to over 200,000 key foremen. This train- 
ing was offered with the objective of se- 
curing maximum production and increasing 
our nation’s fighting effectiveness. 

Supervisors and foremen realize that a 
major amount of their time is spent in 
teaching employees who are working under 
them. Store: supervisors and personnel di- 
rectors today feel an acute need to meet 
the wartime problem of on-the-job train- 
ing. 

The course on “How to Teach an Em- 
ployee” is therefore designed to sharpen 
the teaching tools of executives so that 
they may do this part of their work more 
effectively. Executives know what should 
be taught, but they want help in how to 
teach it. 

The techniques of teaching, which many 
executives must acquire in order to do 
more effective training, are known, and 
this course streamlines them to meet cur- 
rent wartime demands for speed. It is be- 
lieved that the use of these streamlined 
techniques by executives in any sales or- 
ganization will step up the skill, knowl- 
edge, and attitudes or morale of each 


employee to a new but necessary all-out 
level. 

“How to Teach an Employee” is a 
course designed to be offered to store su- 
pervisors, department heads, division man- 
agers, owners and managers, buyers, spon- 
sors, persons doing system training or 
conducting centralized training, and junior 
executives and assistants. 

Only those persons who have themselves 
had this 12-hour course are selected by 
the state supervisors to conduct meetings 
in their own districts. Each person who is 
selected as an instructor is given detailed 
instructor’s outlines, and the supplementary 
materials which serve as a background to 
the outlines. The instructor of these adult 
classes in distributive education should 
have an adequate background of working 
experience in the field, and the ability to 
teach what he knows about that field. He 
must have leadership ability and a com- 
mand of effective teaching procedures and 
techniques. 

The course involves six meetings of two 
hours each. A brief outline of the course 
follows: (This is not the “instructor’s out- 
line” as this is furnished only to those 
persons who are selected as instructors.) 


First Meeting 

1. Introduction of the course 

2. Benefits to be derived through mas- 
tery of the techniques to be taught 

3. Weaknesses of the common training 
methods 

4. Illustration of recommended method 
for breaking in new workers and 
improving the performance of .ex- 
perienced employees 


Second Meeting 
1. Need of analyzing tasks to be taught 
2. Organizing teaching materials 
3. Instruction and practice in making 
task analyses 


Third Meeting 

1. The basic steps to follow in instruct- 
ing an employee how to perform any 
specific part of his job 

2. Relationship between the process of 
making a sale and teaching an indi- 
vidual 

3. Principles of learning involved in 
teaching an employee 

4. Applications of the basic teaching 
process to a variety of teaching situa- 
tions found in business 


Fourth and Fifth Meetings 
1. Supervised practice in handling vari- 
ous types of teaching situations 


Sixth Meeting 
1. Importance of creating and maintain- 
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ing a relationship between executive 
and employee which will expedite 
training efforts 

2. Handling special instruction prob- 
lems 

3. Follow-up after teaching 

4. Review of teaching skills which the 











course is designed to improve and inculcate. 


It is believed that department heads, . 


buyers, sponsors, or other executives after 
having completed the 12-hour course will 
be able to make immediate use of the new 
teaching skill he has acquired when he 
breaks in new employees or aids the ex- 





perienced workers under his supervision; 
and by constant use of this new skill, it 
is hoped that the executive can aid em- 
ployees to make the many new adjust- 
ments necessary to do a real job of distri- 
bution of goods and services during the 
present war period. 


Our Work Program Goes to War 


“Hello! Is this the high school office? 
This is Mr. Slabaugh speaking. Have you 
any young ladies who could help us out 
in our office? Another one of our people 
has left to join up with the WAC.” 

“Hello, Mack! Sorry to trouble you 
again, but can you dig us up a couple of 
high ‘school boys to help in the plant? 
They have called some more of our fel- 
lows and we are shorthanded.” 

One or more of the above conversations 
sound in our high school offices every day. 
These requests have been coming in all 
during the school year of 1942-43. And it 
was to enable us to answer in the affirm- 
ative that led our school officials to con- 
sider the responsibility of the secondary 
schools of our country in a major emer- 
gency, during the summer of 1942. To 
meet the responsibilities, both locally and 
at large, seemed to require the organiza- 
tion of a student work program. Accord- 
ingly early in August the Orrville board of 
education was asked to approve the fol- 
lowing outline of a student work program: 


Orrville Student Work Program 


The members and officials of the board 
of education urge the parents of all youth 
under 18 years of age to consider school 
plans of your children for the coming year. 

Now is the time to get an education. 
Your government and private industry 
favor educated men and women, first, last, 
and all the time. 

The United States government and pri- 
vate industry have few profitable jobs for 
youths under 18 and especially if you are 
not at least a high school graduate. 

Your government and the armed forces 
urge all young men and women to stay in 
high school and college. Put your time on 
mathematics, vocations, physical science, 
and social sciences. The future belongs to 
the educated person. 


Operation of the Student Work Program 

1. High school boys whose parents need 
you on a farm may arrange for your work- 
ing service for any two-week period dur- 
ing September and October, or during 
April and May. Parents should make the 
proper request at the school office. The 
two weeks need not be consecutive days. 

2. Boys and girls whose schedules per- 





“Superintendent, Public Schools, Orrville, Ohio. 
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mit may arrange work projects and obtain 
permission to work at such on the follow- 
ing conditions: (@) have parents’ permis- 
sion to work; (0) secure proper work 
certificate; (c) wage rate in conformity 
with state regulations. , 

3. Members of the Future Farmer As- 
sociation under the guidance of the agri- 
culture supervisor may assist farmers to 
salvage crops as follows: (a) farmers must 
request such aid through supervisor; (0) 
boys must be paid a regular wage; (c) 
boys must have permission from parents 
to do such work. 

4. Upon. request every effort will be 
made to adjust the school schedules for 
working students. In the case of farm boys 
or others doing emergency jobs, every op- 
portunity will be allowed to make up work 
or school projects missed while out of 
school. 

Through the press and notices, the ac- 
tion of the school authorities was made 
known to students and the public. Before 
school opened in September, calls began 
to come in for workers. 

As soon as school was under way, re- 
quests began to come from boys and girls, 
16 years and older, for change of schedules 
in order to take necessary jobs in the com- 
munity. Calls from farmers to pick apples, 
potatoes, and harvest corn were common 
occurrences. 

One case comes to mind where a farmer 
asked for help to husk his corn. A class 
of boys under the direction of the agri- 
culture supervisor worked out a project 
whereby the farmer had his corn husked 
by the boys, who in turn sold the fodder 
to the city park board to protect the swim- 
ming pool from frost attack. 

In this project, a farmer age aided to 
save his corn crop to help feed .te nation, 
the boys secured valuable experiences and 
financial remuneration, besides rendering 
helpful services to the local community. 

This same group of young men partici- 
pated in the county scrap drive, receiving 
$165 for their share of the funds. They 
gave a check of $50 to the Red Cross, 
another check of $25 to the Blue Star 
Mothers, bought a $25 war bond, and put 
the balance in the bank for similar activ- 
ities in the future. 

During the month of January, 1943, a 
work survey was conducted under the di- 
rection of A. L. Baumgartner, principal 
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of Orrville High School. Information was 
desired as to the actual number of working 
students in the defense industries of the 
community, as well as students doing odd 
jobs in the community. Factors about the 
type of work, working hours, and the stu- 
dents’ estimate of the working conditions 
were investigated. 




















TABLE I 
Student Working, eee 

on School T. 
Type of Work Boys | Girls 
Housework 5 
Food manufacturing 14 3 
Office work 6 
Local stores 7 11 
Trades and Industries 12 
Utilities 11 
Service stations 2 
Miscellaneous 7 
Totals 53 25 











Some of the students in this group are 
using as much as four school periods on 
their industrial jobs. A number are work- 
ing four- and six-hour shifts daily. All stu- 
dents average between 15 and 20 hours 
weekly. A total of between 1100 and 1200 
work hours are being turned in weekly by 
these working students. The hourly rate of 
pay for these young workers is between 40 
and 50 cents. 

Comments by the students about the 
work they are doing is generally favorable 
and of interest to individuals interested in 
the activities of youth. 

“My job deals with checking tires and 
servicing cars, to keep them on the road. 
This work helps me financially and gives 
me something to do.” 

“Tt is important that I earn money while 
I attend school. Since my work is in a 
defense plant, I feel that I am doing a 
very necessary work.” 

“T want to keep this job until the draft 
gets me. My earnings help me to stay in 
schoel, and the plant where I work is 
turning out war work.” 

“This plant is making supplies for the 
army. I like to work here, and I invest 10 
per cent in bonds.” 

Our survey included reports from stu- 
dents doing odd jobs before and after 
school, as well as on Saturdays. 

The operation of the program indicated 
in Table I has led to some interesting 
conclusions: 

The young men and women of our high 
school have made a worthy contribution 
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to. the depleted man-power occupations of 
pi inonayein.s “Many skis and abilities 
have developed put to work 

might otherwise have been wasted. A num- 
ber of youths have had opportunities to 




















Students Wo! on 
Time at offeyobe 
Type of Work Boys | Girls 
Child care and housework 30 
Clerking in wy 5 15 
Coal and elevator 4 
. | Farms 31 22 
Sastoriss and industries 7 
Garages 5 
Milk products 6 
Paper cerriers 20 
Recreation centers 21 
Waitress work 4 
Woodworking plants 2 
Totels 101 71 











explore interesting and existing vocations 
and occupations. Some of the usual disci- 
plinarian problems have been absent by 


keeping precocious hang 0 busy at in- 


i 
i 
ae 
ui 


outstanding contributions - were the com- 
munity cooperative policies that have been 
active during the past year. These working 
—— have helped young people to 

lerentiate between privileges and re- 

sponsibilities. 

wit i is only fair to report that a student 
work program can create some headaches 
for the school authorities and administra- 
tors. About 25 per cent of the young 
workers have to be constantly reminded 
that schoolwork must come first. After the 
first or second pay check, young people 
easily assume that the school program is 
simply operated to accommodate the work 
program. Another situation that compli- 
cated the work certificate situation was the 
unannounced changes of the young workers 
from one employer to another without 
making the necessary reports to the school 
office. Young workers soon learn the dif- 


Chicago’s Apprentice 
Program Pays National 


Under the leadership of Dr. William H. 
Johnson, superintendent of schools, and 
the sympathetic president of the Chicago 
Board of Education, Mr. James B. Mc- 
Cahey, vocational education has had a 
chance to thrive in Chicago. The recogni- 
tion of vocational education as an impor- 
tant phase of public school work, made 
evident by the school staff reorganization 
which provided for an assistant superin- 
tendent in charge of vocational education, 
has made possible the formulation and 
execution of an apprentice training pro- 
gram that has not been equaled elsewhere. 
Several of the building trades programs 
have gained national recognition and have 
been adopted as the national standards of 
apprenticeship in their particular fields. 

However, this was a peacetime program ; 
it was not spectacuiar. The first goal was 
to train young men for peacetime industrial 
pursuits. 

The Washburne Trade School, located 
near the center of the city, operating as a 
Smith-Hughes school, has given training to 
thousands of building trades, machine tool, 
graphic trades, and needlecraft apprentices. 
With this outstanding peacetime program 
as a background, it was easy in July, 1941, 
to speed up the regular Chicago program 
seal asd Shcuniadladibs toca hanirsanions 
means of a 24-hour day program 2 gre 
utilization of ten high schools. However, 
the apprentice training programs were not 
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curtailed. They were expanded. Within the 
past year, training programs have been 
established for railroad apprentices from 
the Chicago, Milwaukee, and St: Paul 
shops; and apprentices working in making 
molds for plastics; patternmaking; and 
foundry. All of these are long-term pro- 
grams, with a school period of from five 
to eight hours per week paid for by the 
employer. 

As the war program of the nation pro- 
gressed, and the young men who had a 
desire to enter the service began to enlist, 
there was early evidence of the value of 
this type of training. Many of the young 
men desiring to enter the Navy found that 
they were extremely welcome in the tech- 
nical phases of this military branch. Spe- 
cial ratings were received easily by those 
who had had training in the machine tool 
trade. 

The school has attempted to keep in 
contact with all apprentices who have en- 
tered the service. To accomplish this pur- 
pose, a mailing list has been kept up to 
date, copies of the school paper have been 
sent to all instructors and apprentices in 
the service, and at Christmas time 557 
Christmas boxes were sent out to them. 
These young men, scattered all over the 
world, are corresponding regularly with 
their former instructors and fellow stu- 
dents. 

Evaluation, from an entirely different 
angle, of the apprenticeship training which 


ference between employers who pay the 


wages. 

Such a work program does not work of 
its own accord. It requires considerable 
supervision, a flexible disposition, and a 
strong belief in the value of work experi- 
ences for young people. The tremendous 
demand for workers of all kinds has natu- 
rally simplified the locations for employees 
and the payment of wages for work per- 
formed. 

Every activity demands effort and man- 
agement. The glowing reports and interest 
of many of our youngsters has been a 
measure of compensation. The appreciation 
and cooperation shown by our local em- 
ployers has been a source of satisfaction. 
Our young people are becoming responsible 
citizens in the educational and working 
institutions 6f the community. We expect 
to continue our work program for the 
duration as a part of the Victory Corps 
Program. 


Training 
Dividends 


has been carried on in this public school 
may be made from the attainments of 
apprentices in the service. Following is a 
list of the numbers and the ranks attained. 


. Army 
Captain .. y ieee: Se 
Lieutenant, First and Second stk tee 
A. wii sw Soe ee 
Corporal . . ecw a eee 
Private, First Class ot Niet la Sete ae 
Private cS St sw} aa eee 

Marines 
Corporal i i> eee es 
Fireman, Second Class RR 3 Ie 
Steam Fitter, ae Cas Se 1 
eae a tnd: Sapaxteeies ae 
Navy 

Ensign . ; 
Chief Petty Officer. . . 
Petty Officer, Third Class 
Carpenter’s Mate . 
Electrician’s Mate . 
Machinist’s Mate 
Fireman, First Class . 
Fireman, Second Class 
Fireman, Third Class . 
Painter, "Third Class . % 
Fitter’s Mate, Third Class . 
Radio Technician . . 
Aviation Metalsmith . . 
Aviation Machinist’s Mate, Third 

Clagt cs... ‘ 
Boatswain’s Mate, Second Class 
Steam Fitter, Second Class 


— 


— 
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Steam Fitter, Third Class . ... 8 
Yeoman, Second Class . .... 1 
Seaman, First Class . . .. . . 28 
Seaman, Second Class .... . 32 
Apprentice Seaman ..... . S6 
Air Corps 
Piet Lisutenaat (ee SS 
Second Lieutenant. . .... . 24 
OO 5 a a See 
Comite kg 8 ss Wicd eee ee 
Private, First Cl bes ate Gece 
Private . 43 


It is evident, from the large number of 
apprentices who have attained a rank, 
that something has been given along with 


the apprenticeship training which can be 


evaluated in terms of leadership and spe-' 


cial ability needed by an officer in the 
armed forces. One might think that, due 
to the fact that we have now a mecha- 
nized Army, it would be natural for trainees 
in mechanical lines to attain a rank. An 
interesting fact is that young men serving 
an apprenticeship in the building trade 
have been able to attain promotion as 
quickly as those who were serving an ap- 
prenticeship in the more mechanical phases 
of industrial work. Of the 61 plastering 
apprentices entering the service, there are: 

In the Army: 6 Lieutenants; 4 Ser- 

geants; 3 Corporals 





In the Marines: 1 Corporal 

In the Air Corps: 1 Lieutenant; 1 Ser- 
geant; 1 Corporal 

In the Navy: 1 Chief Petty Officer; 1 
Yeoman, Second Class; 3 Seamen, 
First Class; 2 Seamen, Second Class 

A total of 24 who have attained special 


ratings. 

Stimulated by this additional proof of 
the value of apprentice training and a 
realization of the great demand for men 
trained in peacetime pursuits which will be 
felt immediately after the war, Chicago is 
attempting to retain all apprentice depart- 
— and to expand facilities for such 
work, ; 


Three Essentials of a Functioning 
Guidance Program 


The most effective training possible for 
citizenship in a democracy is practice in 
democratic living. Practice in democratic 
living may come about most successfully 
by planned programs of guidance and self- 
direction of individuals from a social and 
economic viewpoint. 

When we speak of guidance, we like to 
think of it as intelligent direction of young 
people, in accordance with their needs, in- 
terests, and abilities, toward life goals — 
as they exist in this present complex eco- 
nomic society. 

When we think of a functioning guidance 
program, we are thinking of a program 
with a purpose—one that helps every 
boy and girl to grow and achieve to the 
fullest extent of his ability, thus making 
them acceptable, desirable, and productive 
citizens of a democracy that fits into our 
modern complex economic society. We like 
to think of the program as helping each 
individual become adjusted to this world 
in which he lives — perhaps we should say 
— creatively adjusted to it. Mere adjust- 
ment may mean accepting the situation 
and reacting accordingly. Creative adjust- 
ment is giving to the situation the most 
one has to offer in order to better that 
situation. 

Certain things should take place before 
organizing a program of guidance, if we 
wish that program to be successful. In in- 
stituting guidance programs, many schools 
have failed to recognize fundamental es- 
sentials, and hence their programs have 
failed. 

The three essentials of a functioning 
guidance program are: (1) to know the 
pupils or individuals, (2) to know the 
community, and (3) to know what facil- 
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ities are available for organizing the pro- 
gram. 

To know the pupils or individuals is 
very important since it is for them that 
we wish to organize a guidance program. 
We wish to know their needs, interests, 


and abilities. This information may be ob- . 


tained, to a great extent, by testing, oral 
examinations, and by actual contact 
through conferences, and the like. Infor- 
mation about pupils should be kept on 
some sort of record. 

There are any number of records that 
can be used. Probably the best is some 
type of cumulative record which is kept 
in a folder. This type of record has many 
advantages. Besides routine information 
gathered about pupils, we may place in- 
cidents of pupils, letters, etc., in the folder. 

Records and files should be kept accu- 
rately, and should be accessible to the 
counselors or others who are in charge of 
guidance. Testing of pupils should be done 
by individuals such as teachers who are 
especially trained to do this, or by out- 
side experts such as individuals who are 
associated with research or testing bureaus. 
The tests should be purely objective and 
of such nature that they reveal certain 
definite facts that are necessary to know 
about an individual before a good pro- 
gram of guidance and adequate counseling 
can be carried on. 

To know the community is indeed an 
important essential of a good guidance 
program. It has been found that a much 
larger percentage of individuals living in 
a certain community or locality remain 
there the rest of their lives than indi- 
viduals who go elsewhere. Therefore, in 
guiding individuals, we wish to know what 
the community has to offer and what the 
possibilities are in the future. 
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In order to know the community, it is 
necessary to make a community survey. 
This survey should indicate clearly the 
mobility and type of population found 
there, the characteristics of the community 
— whether urban, rural, industrial — and 
the types and kinds of jobs found there. 

This survey may be carried on by ques- 
tionnaires, and by actual contact or inter- 
view with those concerned. Probably the 
most effective procedure to use would be 
the two methods, each one ‘supplementing 
the other. Then there must be a compiling 
and interpreting of the data received from 
the survey. Such information should also 
be accessible to individuals who will do 
the counseling, and individuals who are 
concerned with organizing a functioning 
guidance program. 

Equally as important as any other es- 
sential of a guidance program is to know 
what facilities are available for organizing 
the program. By this, we do not neces- 
sarily mean equipment, although this is 
important. We are interested in knowing 
what: agencies are available to contribute 
to the success of the programs, what indi- 
viduals will be interested enough to give 
of their time and services, how well the 
teachers are trained to participate in such 
a program. 

When counseling is necessary, a room 
comfortable in all respects and conducive 
to good counseling and interview should 
be provided. This would naturally involve 
the equipping of such a room, if it is not 
in existence already. 

From time to time, it will be necessary 
to use some individuals especially trained 
in a i field to talk with pupils. 
These individuals must be willing to give 
of their time and services for such a 
worthy cause. 
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agencies, YMCA, YWCA, and 
"Eee cea aamiaien cer odede te 
most willing to cooperate with a program, 
and give of their time and services in 
helping in any way possible toward the 


securing of certain information, contribut- _ 


ing with both work and publicity to the 


program. 

In the final analysis, every teacher is 
a counselor, and is most influential in the 
guiding and the directing of individuals 


° 


tact with each day. 
is not new. They 
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well that their time has 
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the need for organizing a pro- 
with a purpose—a functioning 
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contribute to the building and develop- 
ment of a program that is both workable 
and effective. 

In the organizing of a functioning 
guidance program, we must not fail to see 
the importance of basic essentials, which 
if carried out together with a thoroughly 
organized plan will bear fruits, and, of 
course, be influential in the lives of our 
children — the men and women of tomor- 
row, who will contribute to the citizen- 
ship of our democracy. 


A Comprehensive Filing 
System for the General Shop 


Very early in his teaching career the 
teacher of a general shop realizes the need 
for a system of filing instructional mate- 
rials. This material generally consists of 
folders, charts, pictures, catalogs, descrip- 
tions of projects to 
be made, outlines, cor- 
respondence, and the | 
like. There is an 
urgent need for saving 
and using materials 
which have not as 
yet been put into 
book form because 
industrial-arts subjects 
are continually chang- 
ing, and because new 
types of materials are 
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ventional materials. A 
filing cabinet system 
therefore becomes in- 
dispensable. 

This article suggests 
how administrative and 
instructional materials may be filed either 
in a standardized sectional cabinet or in 
cabinets constructed in the school shop. 
The type of cabinet preferred by the 
writer is shown in Figure 1. 

The project-card file. Drawer 2 is 
used as the project-card file. The picture, 
drawing, and directions for making each 
project are mounted on 9 by 12-in. manila 
cards or in manila folders of the same size. 
The card is customarily used if all direc- 
tions for the project are on one side of the 
paper. If the directions are on both sides 
of the paper, it has been found advisable 
to hinge the sheet inside the manila folder 
by means of cellulose tape. The folder also 
is required when patterns are essential to 
the construction of the project. 

Source of projects. Current magazines 
furnish an inexhaustible supply of proj- 


= 











A 


Fig. 1. A useful 
file 
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ect materials. Magazines such as the fol- 
lowing are excellent sources: INDUSTRIAL 
ArTs AND VOCATIONAL EpucaTION, Popu- 
lar Homecraft, Popular Mechanics, Popu- 
lar Science, Industrial Education, Home 
Craftsman, Model Craftsman, Inland 
Printer, Hobbies, American Builder, Amer- 
ican Photography, Architectural Forum, 
The School Arts, Automobile Digest, Bet- 
ter Homes and Gardens, Electrical Engi- 
neer, Model Airplane News, Modern 
Mechanix, and the Model Builder. 

Original designs made by teachers and 
students can be drawn directly on the 9 
by 12-in. manila cards or drawn on other 
paper and mounted on these cards. 

Textbooks, supplementary books, and 
workbooks provide still another source of 
material for projects. If old books — about 
to be discarded — are available, the most 
valuable projects may be selected from 
these, mounted, and filed. 

Criteria for selection. Obviously, cri- 
teria for the selection of projects worthy 
of mounting must be determined by local 
needs and conditions. Generally factors 
such as the following are considered: (a) 
facility for making the project with the 
shop equipment on hand, (6) difficulty of 
operations involved with respect to the 
ability of students to perform them, (c) 
practicability of the project for the par- 
ticular locality in which it is to be used, 
(d) cost involved, and (e) clarity and 
accuracy of the plan presented. 


System of Numbering and Filing: 

A simple system. A simple system for 
arranging cards in a file may be worked 
out by establishing the main headings de- 
sired and arranging them in alphabetical 
order thus: 


Basketry Concrete work 
Birchbark work Feltwork 
Bookbinding Finishing 
Brickwork Indiancraft 
Carving Jewelry 


Leatherwork Upholstery 
Machinery Waxwork 
Mechanics Weaving 
Photography Whittling 
Plastics Woodwork 
Printing Wrought iron 
Sheet metal 


Project card may then be filed in alpha- 
betical order in back of each of these 
headings. Care must be taken in noting 
subject headings as well as project names 
at the top of the card so as to facilitate 
refiling after the card is removed from 
the file as: See Figure 2. 





Woodwork. 


Bookease = (colonial wall) 


Fig. 2. A project card 


An adaptation of the Dewey Decimal 
System. A more elaborate system must 
be used if cards are to be numbered and 
found quickly and if provision is to be 
made for indefinite expansion of the file. 
The writer has found the following plan 
te be most helpful. Cards are numbered 
from 0 to 1000 according to the follow- 
ing major categories: 


Card num- 
ber in terms Division of industrial-aris 
of hundreds work to which it refers 
0- 99 Woodwork 
100-199 General metal 
200-299 Electricity 
300-399 Leatherwork 
400-499 Plastics 
500-599 Printing and bookbinding 
600-699 Photography 
700-799 Textiles 
800-899 Clay, glass, masonry, brickwork, 
concrete 
Miscellaneous: birchbark work, 
carving, felt, finishing, Indian- 
craft, rush, basketry, whittling, 
wax, weaving, upholstery, etc. 


900-999 
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This classification determines the num- 
ber of hundreds recorded on the card. The 
following classification considers activities 
in construction and manufacturing in the 
field of industrial arts and determines the 
number of tens that will appear in the final 
figure: 


0-9 Building and building accessories 
10-19 Furnishings 
20-29 Furniture 
30-39 Wearing apparel 
40-49 Toys, games, apparatus for recre- 


ational purposes 


50-59 Transportation 
60-69 Communication 
70-79 Production of heat, light, power 
80-89 Workshop and school equipment 
90-99 Model making 


What the unit column of the number 
will be is dependent on subdivisions found 
in the tens column. The key follows: 


0O- 9 Buildings 

0, homes; 1, apartment houses; 2, 
barns; 3, garages; 4, business establish- 
ments; 5, greenhouses; 6, birdhouses; 
7, poultry houses; 8, animal and insect 
houses; 9, accessories to buildings as: 
fences, walks, trellises, birdbaths, swim- 
ming pools, gardens, totem poles, 
screens, awnings, ventilators, hardware, 
etc. 


10-19 Furnishings and equipment 
10, baking and cooking utensils; 11, 
dishes; 12, tableware; 13, cleaning 
equipment; 14, washing and ironing 
equipment; 15, curtains, drapes, rods; 
16, bric-a-brac and accessories; 17, 
smoking accessories; 18, recreational 
and camping equipment; 19, laboratory 
equipment 

20-29 Furniture 
20, chests, bureaus; 21, chairs and 
footstools; 22, tables and tea wagons; 
23, sofas and beds; 24, mirrors, picture 
frames, inlaid pictures; 25, racks and 
cabinets; 26; musical instruments; 27, 
lamps; 28, clocks 


30-39 Wearing apparel 
30, jewelry; 31, dresses, shirts, under- 
wear; 32, suits; 33, hats; 34, shoes; 
35, coats; 36, hose; 37, gloves; 38, ties 
and scarfs; 39, accessories as: hand- 
bags, belts, key cases 

40-49 Toys and games 
40, dolls; 41, animals, insects; 42, 
transportation vehicles as trains, en- 
gines, airplanes, autos, ships, boats, 
wagons, ‘etc.; 43, commercial and com- 
munication instruments as: banks, 
store equipment, telephone, telegraph; 
44, tools, machines and electric ap- 
paratus; 45, puppets, theaters; 46, 
buildings; 47, furniture and furnish- 
ings; 48, indoor games; 49, outdoor . 
games 

50-59 Transportation 
50, streets and highways; 51, bridges; 
52, power vehicles; 53, water vehicles; 
54, bicycles; 55, animal-drawn vehicles; 
56, sleighs, bobsleds, etc.; 57, air 
transportation; 58, trains; 59, trolleys, 
subways 

60-69 Communication 
60, telephone; 61, telegraph; 62, cable- 
graph; 63, wireless; 64, radio; 65, 
newspapers; 66, magazines; 67, televi- 
sion; 68, electric signs; 69, bells 
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70-79 Production of heat, light, power 
os; 71, motors; 
72, testers; 73, engines 


70, generators, 
80-89 School workshop 


< 


80, layouts; 81, workbenches; 82, ma- 
chinery construction; 83, tool construc- 
tion; 84, patternmaking; 85, display 
and care of tools; 86, tables; 87, cab- 
inets and lockers; 88, drawing equip- 
ment; 89, miscellaneous 


90-99 Model making 


90, furniture; 91, furnishings; 92, tools 
and machines; 93, communication in- 
struments; 94, transportation vehicles ; 
95, buildings and accessories ; 96, 
bridges and roads; 97, transmission of 
heat, light, and power; 98, persons and 


animals; 99, wearing apparel 


A finer classification by tens and hun- 
dreds can then be made if desired. For 
instance, a table made of wood would be 
numbered 22. If it were made of metal, it 
would be 122. Types of tables can be indi- 


cated thus: 


Dressing table 
Dining-room table 
Nest of tables 

Coffee table 

Serving table 

End table 

Tilt-top table 

Card or bridge table 
Garden or lawn table 
Occasional table 


Wood Metal 
22.0 122.0 
22.1 122.1 
22.2 122.2 
22.3 122.3 
22.4 122.4 
22.5 122.5 
22.6 122.6 
22.7 122.7 
22.8 122.8 
22.9 122.9 


A further classification can be made as 
follows: Thus the end table (22.50) may 


be listed as: 
Plain 
With shelves 


With rack for books 
Modernistic 


22.50 
22.51 
22.52 
22.53 


Project cards are filed back of heading 
cards as indicated for hundreds and tens 
columns. All project cards for woodwork- 
ing are thus filed together, as are all cards 
for electricity and the other main head- 
ings. If a card is taken out it is easily 


replaced by number. 
The Card Catalogue 


‘Drawers 1A and 1B contain 3 by 5-in. 
cards on which project card titles are 
listed. These are alphabetically arranged 
under (@) woodworking, (4) metalwork, 
(c) electricity, (d) leatherwork, (e) plas- 
tics, (f) printing and bookbinding, (g) 
photography, (#4) textiles, (i) clay, glass, 
masonry, brickwork, concrete, (j) miscel- 
laneous. To take care of any expansion, 
drawers 1C and 1D may be used. In the 
writer’s file on woodwork, for instance, the 
following cards may be found under A: 


Airplane — solid with cabin 


Airplane — solid biplane 


Airplane — propeller carving 


Arbor — rose 
Archery — arrows 
Archery — flat bow 
Auto — toy 

Ash tray 


File of -Operations, Processes, 


and Related Material 


94.31 


94.32 
94.37 
9.2 
49.2 
49.4 
42.37 
17.5 


Drawer 3 can be used to file any valu- 
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able materials in reference ‘to operations, 
processes, and related material. They can 
be readily found when filed alphabetically 
under the following categories: 


Basketry Mechanics — home, 
Birchbark ‘work airplane, auto 
Bookbinding Metalwork — copper, 
Carving brass, gold, silver, 
Ceramics pewter 
Cement Patternmaking 
Design Photography 
Electricity Plastics 
Feltwork Printing 
Finishing Ropework 
Foundry (castings) Rush work 
Indiancraft Sheet-metal : work 
Inlays—marquetry Textiles 
Glass Upholstery 
Leatherwork Weaving (see textiles) 
ely practice oo 
Mason: Whittling 
Mechanical drawing Woodwork 

Wrought iron 


Administrative and general file. Drawer 
4 in the writer’s file contains the following 
headings: 


Assemblies 

Bibliographies 

Bulletin board materials 

Bulletins: State Department 
American Vocational Association 
Local meetings of industrial-arts 

organizations 

School 

Business: Accounts, orders, inventories, esti- 

mates of costs 

Catalogs 

Clubs 

Courses of study 

Equipment and supplies 

Home-room activities 

Hobbies 

Layouts (shop) 

Marking system 

Personal 

Tests 

Theory — objectives and trends 

Regents credit requirements 

Safety 

Shop management 

Visual education 

Vocational guidance 


Other folders may be added as the need 
for them arises. Some of the foregoing 
topics may be broken down into subdivi- 
sions as quantities of material become 
available. 





“Because of the changing nature and 
increasing complexity of the industrial pic- 
ture it seems justified to suggest that ‘75 
per cent of the learning period in a voca- 
tional school should be devoted to breadth 
and versatility in trades rather closely al- 
lied, with the remaining 25 per cent given 
to intensive preparation for the initial job.’ 
Even some expert craftsmen may need to 
return to our vocational schools for some- 
thing now thought of as industrial arts, 
as protection against unemployment.” — 
Homer J. Smith. 





He that is of opinion money will do 
everything may well be suspected of doing 


everything for money.— Benjamin Frank- 
lin. 











enc 





habetically 


— home, 
iuto 

— copper, 
Id, silver, 


work 


> textiles) 


Drawer 
‘ollowing 


ociation 
trial-arts 


ies, esti- 


> need 
going 
bdivi- 
ecome 


+ and 
I pic- 
it ‘75 





BURL N. OSBURN 
Director, Industrial-Arts Education 
State Teachers College 
Millersville, Pa. 


Directions: In each of the following groups of words there are five 
lines of words. Three of these lines pertain to a single aspect of the 


graphic arts. 


OBJECTIVE GRAPHIC-ARTS EXAMINATION 


Examine each group, decide what it is that three of the lines have in 
common, then cross out the two lines that do not relate to the same 


i 


Pica, point, and em refer to units of measure 























Example: pica 
point of type. Font and rule are not similar measures 
-fent- _— so are crossed out. 
em 
ate 
1 2 3 4 
stone quarto mim Kelly 
router folio hectograph Chandler and 
Price 
case caption silk screen Victoray 
quoin tympan stencil Big Chief 29 
planer octavo multigraph Miehle 
5 6 7 8 
logotype imprint W. Dwiggins Golden Hind 
electrotype serif P. Didot Woolly Whale 
stereotype script R. Polk — Cock- 
e 
nickeltype feet F. Goudy Sphinx 
ambrotype groove L. Bernhard Centaur 
9 10 11 12 
shoulder pica McMurtrie Inland Printer 
signature long primer Chamberlain American 
Institute of 
Graphic Arts 
end sheet reglet Pennell United 
: Typothetae 
head pallet Whistler American 
Printer 
bookplate brevier Gutenberg Graphic Arts 
Monthly 
13 14 15 16 
B. Franklin font T’sai Lun vatman . 
W. Bradford pi Dard Hunter compositor 
C. Sweynheym fount Wm. Ritten- coucher 
house 
C. Sauer web Richard Pyn- ascender 
son 
A. Newton sorts Will Ransom layman 
17 18 19 20 
Nash platen Henry Hunt- stick 
ington 
American bed T. J. Cobden- ream 
Sanderson 
Continental gripper Bruce Rogers counter 
Nuremberg knee |W. A. Dwig- quire 
gins ° 
Bauer Hollander C. P. Rollins post 
21 22 23 ad 
Fourdrinier Cheltenham English finish Macmillan 
Jordan Gill half stock McGraw-Hill 
chiascuro Johnson half tone Bruce 
beater Hewitt Ben Day Sigmund-UIll- 
man 
ampersand Cruikshank process plate Lanston 
25 26 27 28 
D. Updike gauge pins cerotype er 
T. DeVinne line gauge photostat Grabhorn Press 
W. Kittredge deckle aquatint Spiral Press 
E. Gress tympan mezzotint Intaglio Press 
A. Koberger bale dry point Washingtcn 
x and Hoe 
Press 























29 30 31 32 
planography super daguerreotype lead 
rotogravure linen thread collotype tin 
photogravure block book offset aluminum 
xylography make-ready lithograph antimony 
embossing headband steel engraving zinc 

33 34 35 36 
L. Cranach monotype Centaur Mergenthaler 
W. Caslon frisket Cloister Chandler and 

Price 
Stephen Day linotype Kabel Colt 
J. Baskerville photolith Bodoni Grolier 
N. Jensen Ludlow Garamond Golding 

37 38 39 40 
Cartoon Walker - folio Kelmscott 
Legend Lankes ream Doves 
Donatus Watson quire Ashendene 
Hobo Nason leader Senefelder 
Trafton Pyle bundle Blake 

41 42 43 Ad 
deckle edge Cole linseed oil paleography 
fore edge Didot resin parchment 
chain line Bell lampblack pencil 
mold Bewick carborundum papyrus 
watermark Doré gelatin paper 

Key 
Common factor in each group, and unrelated items that should be 
crossed out: 
1. Imposing equipment 2. Sizes of books or folds of sig- 
router natures 
case caption 
tympan 
3. Stencil processes 4. Makes of presses (letterpress) 
hectograph Victoray 

multigraph Big Chief 29 

5. Duplicating processes 6. Parts of a piece of type 
logotype imprint 

ambrotype script 

7. Contemporary type designers 8. Modern private presses 

Didot i 

Polk Centaur 

9. Parts of a book 10. Old names for type sizes 
shoulder reglet 

bookplate pallet 
11. Modern etchers 12. Typographic magazines 

McMurtrie American Institute of 

Graphic Arts 

Gutenberg United Typothetae 
13. Early Pennsylvania printers 14. Measures of type quantity 

C. Sweynheym pi 

A. Newton web 
15. Papermakers 16. Occupations in making paper 

Pynsom by hand 

Ransom compositor 

ascender 
17. Type foundries 18. Parts of platen press 
Nuremberg knee 
Nash Hollander 
19. Modern American book de- Measures of paper 
signers stick 

Huntington counter 

Cobden Sebdissen 
21. Machines used in papermak- 22. English calligraphers 

ing Cheltenham 
chiascuro Cruikshank 
ampersand 
23. Photoengraved plates 24. American Publishers 
English finish Sigmund-Ullman 


half stock 





Lanston 





. American authors on typog- 
raphy 
Kittredge 
Koberger 
. Intaglio processes (auto- 
graphic) 
cerotype 
photostat 


. Intaglio processes (machine) 
planography 
xylography 

. Planographic processes 
daguerreotype 
steel engraving 

. Early type designers 
Cranach 


26. Furnishings for platen 
line gauge 
deckle 


. Well-known American presses 
intaglio press 
Washington and Hoe 


. Bookbinding materials 
block book 
make-ready 


. Metals in type metal 
aluminum 
zinc 

. Composing machines 
frisket 
photolith 


. Measures of paper quantity 


. Characteristics of paper due 


. Ingredients in printer’s ink 


. Modern cursive letters 


Donatus 
Hobo 


40. Famous English private 
presses 
Senefelder 
Blake 


42. Wood engravers 
Didot 
Bell — 


folio 
leader 


to manufacture 


fore edge 


mold 
44, Writing materials 


carborundum pencil 
paleography 


gelatin 


Day 


Prollems and Projects 


ORNAMENTAL TIN CRAFT 
CHRIS H. GRONEMAN 
Industrial Education Department 
A. & M. College of Texas 
College Station, Tex. 


(Continued from page 158 of the April, 1944, 
issue) 


Letter Opener 


A letter opener is an excellent beginning 
problem. It is a relatively small but practical 
project, and in it the novice will work out 
many of the elementary and basic operations 
so necessary to the successful constructing or 
designing of the more advanced items which 
make up a complete desk set. When this clever 
opener is completed, the beginner will readily 
understand the many possibilities which sheet 
tin-can craft offers him. 

The sheet of designs given here are only a 
few of the many suggested arrangements. In- 
genuity and interest will govern the patterns 
and designs which can be developed. Once a 
general style for design is decided upon, all 
remaining pieces of this set should be 
matched. The handle of the letter opener may 
have additional pieces soldered on, as shown 
in design A, or it may be pierced as shown in 
the remaining patterns. Should the size not be 
satisfactory, it may also be changed to suit 
even the most varied taste. 

Since the letter opener is the first problem, 
considerable care must be taken to secure a 
well sweat-soldered joint in joining the two 
pieces of sheet tin. After cutting the outline 
of the knife it might be necessary to resolder 
the edge to cover any opening which might 
result from sweat-soldering. 

The copperplating procedure is one that in- 
trigues the craftsman because it shows how 
plating changes the entire complexion of tin 
plate to one of rich shiny copper. It is nec- 
essary to clean the plating with No. 2/0 steel 
wool very thoroughly to a bright polish. 
Handle the project with cloth so that finger 
marks will not appear. This precaution is 
necessary since prints tend to tarnish the sur- 
face even after the lacquer has been applied. 
The lacquer should be applied with a spray 
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or brush immediately after polishing. When it 
is dry, the project is ready for use. 

Materials. Material needed for letter 
opener shown in design A: 2 pieces of tin 
1% by 8 in.; 2— %-in. chair gliders; solder, 
flux, and steel wool. 

Tools and Equipment. Alcohol torch or 
lamp, asbestos sheet, brush, carbon paper, 
copperplating equipment, emery cloth, file, 


flat iron, heating device, jeweler’s frame and 
lade, lead or wood block, peening hammer, 
pencil, rule, scriber, soldering copper, tempera 
water-color paint (yellow), tin snips, and 
weight. 
Procedure: 
1. Draw design as shown at A, B, or C, in 
the illustration, or develop an original design. 
2. Cut out 2 pieces of tin stock. 





LETTER OPENER 
DESIGN A 


z 4 DOUBLE THICKNESS >| 








DESIGN B 


FORMED ON a ROD ——_ 


% CHAIR GLIDERS 
~ SWEAT SOLDERED 


PIERCED - CUT OUT 





— 





DESIGN C 


4 THICKNESSES —. 


A 


PIERCED - CUT OUT. 
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5. Apply coat of yellow. tempera. water- 
color paint to one side of sweated piece for 
design transfer. 

6. Lay design sheet and carbon paper over 
design. 


painted portion and trace 


7. Cut out letter opener with tin snips. 
8. File and dress edges with emery cloth. 
‘9. Drill hole and pierce if design calls for 


it. 
10. Peen surfaces on lead or wood block. 
11. Remove prongs from chair gliders, file 


edges. 

12. Apply solder on edge of gliders. Sweat- 
solder gliders in place with alcohol torch. 

13. Rub the knife with steel wool and pre- 
pare for plating. . 

14. Apply thick plating of copper. 

15. Pelish project with steel wool. Do not 
touch metal with hands. 

16. Apply coat of clear metal Jacquer and 
allow to dry 


Pencil Tray 

The design of the pencil tray, as shown, is 
very simple, yet matches the general pattern 
of the other pieces that will make up the 
desk set. The pencil tray has been chosen as 
the second project to be executed by the be- 
ginner because it embodies the same simple 
operations used in the construction of the 
letter opener plus some bending. After com- 
pleting this attractive object, one can under- 


double thickness sheet tin 
3 into the many novel pieces. 
of the pencil tray are shown 
on. The variations in the two 
merel wager sm how patterns may be 
to suit the taste of the individual 
It is suggested that a general 
before making the first 
as the main theme for 
set in order to have a 


matched group 

The letters in design B may be pierced or 
overlaid. If they are overlaid, they should not 
be peened in order to show a contrast against 
the remainder of the project which has a 
peened surface. Again the size of this project 
may be altered to fit the ideas of the designer. 

After the two pieces of tin plate, forming 
the body of the tray, have been sweat- 
soldered, the tray may be cut out with the tin 
snips. It may be necessary to resolder the 
edges if any opening should develop between 
the sheets. 

Materials. Materials needed for the pencil 
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Pencil tray 
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tray are: 2 pieces of tin 444 by 8% in.; 2— 
%-in. chair gliders; solder, flux, and steel 


wool. 

Tools and Equipment. Alcohol torch or 
lamp, asbestos sheet, brush, carbon paper, 
copperplating equipment, emery cloth, file, 
flat iron, heating device, lead or wood block, 
lead weight, peening hammer, pencil, rule, 
scriber, soldering copper, tempera water-color 
paint (yellow), and tin snips. 

Procedure: 

1. Draw design as shown at A and B, in the 
illustration, or develop an original design. 

2: Cut out 2 pieces of tin stock. 

3y Solder one side of each piece. 

4. Seat both pieces together with hot fiat 
iron. Weight the soldered parts immediately 
as more is sweated together. 

5. Apply coat of yellow tempera water-color 
paint to one side of sweated piece for design 
transfer. 

6. Lay design sheet and carbon paper over 
painted portion and trace design. 

7. Cut out pencil tray with tin snips. 

8. File and dress edges with emery cloth. 

9. Drill hole and pierce if design calls for 
it. 

10. Peen surfaces on lead or wood block. 

11. Remove prongs from chair gliders, file 


es. 

12. Solder edges on gliders. 

13. Sweat-solder gliders in place with al- 
cohol torch. 

14. Bend and 
illustrations. 

15. Rub the tray with steel wool to pre- 
pare for plating. 

16. Apply thick plating of copper. 

17. Polish project with steel wool. Do not 
touch metal with hands. 

18. Apply coat of clear metal lacquer and 
allow to dry. 


form as indicated in 


PLASTIC SWITCH PLATE 
ALBERT KOSLOFF 
Waller High School 
Chicago, III. 


In making a plastic switch plate of the type 
shown, it is first necessary to select a design 
that will look well in a given room or place. 
The design is then traced or copied on a 
piece of plastic sheet that is about % or 








4 Squares 
L-)3 5 






aa 








E,orp >, Hole 








Suggested design for a plastic 
switch plate 
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3/16 m. thick. It is necessary then to go 
over the traced lines with a scratch awl or 
scriber, making the lines about 1/32 in. deep. 

After the plate is cut, filed, drilled, and 
polished in the usual manner, the scraped 
lines are filled in with lacquer or an attrac- 
tively colored printing ink. After the lacquer 
or ink has dried, the result will be a very 
practical and beautiful switch plate. 

The beauty and variety of designs which 
can be used for making these plates is limited 
only by the ingenuity of the pupil and of the 
instructor. Plastics from old serving trays 
may be:used.. However, plywood or fiberboard 
may serve.as substitutes if plastics cannot 
be obtained. 


A WAR GARDEN TRACTOR 
SEWARD H. FOOTE, ASST. PROF. 


Virginia Polytechnic Institute 

Department of Agricultural Engineer- 
ing 

Blacksburg, Va. 


The demands of our war effort in the pro- 
duction of food has again focused considerable 
interest on a shop project which has proved 
very worth while in the past 8 or 10 years. 
Farmers, victory garden clubs, 4H clubs, and 
FFA chapters are more interested than ever 
in an economical source of primary or auxil- 
iary power for their various hauling projects. 

To meet this need we have developed a 
“homemade” tractor which may be assembled 
from used car and truck parts available in 
scrap metal collections or at the many junk 
yards at a nominal price. 

Many of these tractors have been assembled 
by individual farmers, garage mechanics, gen- 
eral “handy men,’ ” and by classes in voca- 
tional agriculture where the shop facilities 
available were adequate to promote such a 
project. Upon completion they have not been 
restricted to agricultural purposes, but have 
been observed in operation as snowplows in 
gasoline stations, tow trucks in garages, wreck 
handlers and general haulers in junk yards, 
and with a 2-wheel trailer as log haulers in 
lumberyards. Their agricultural uses are too 
numerous to mention specifically, but in gen- 
eral they will supplant one pair of horses on 
the large farm, and on many small farms they 
are the only. source of power. Owing to the 
shortage of man and horse labor, some victory 
garden clubs might find a cooperative shop 
enterprise of this kind the answer to their 
plowing and tillage problems. 

The implements with which these tractors 
are used are generally secondhand, and orig- 
inally intended to be horse drawn. This trac- 
tor, however, does an excellent job, of plowing 
with a regular 16-in. single bottom tractor 
plow on heavy clay sod land. This will serve 
to give some idea of the power limitations. 

Three general principles have guided us in 
the building of this tractor. They are (1) 
economy; (2) simplicity; and (3) adaptability. 

Economy: It is evident that the tractor 
must be cheap to build, or else it would auto- 
matically defeat its own most powerful recom- 


mendation. Further than this, it must be so. 


built that economy will be maintained over a 
period of years and be reflected in low operat- 
ing and maintenance costs. It is well, then, to 
select an engine in a fairly good state of 
repair, and especially important that it bé 
equipped with a radiator and water pump of 
sufficient capacity to prevent the engine over- 
heating under the more severe*demands of 
tractor operation. The engine should be 
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Fig. 1 


thoroughly checked to be certain that all bear- 
ings are in good condition, pistons properly 
fitting in the cylinders with plenty of life in 
the piston rings. Head, biock, and valves 
should be in good condition with a good 
snappy valve spring action. The oil pump 
screen and filter should be removed and 
cleaned. 

‘The carburetion and ignition system should 
be cleaned and adjusted and all compression 
and oil leaks should be stopped by new 
gaskets. Remove the starting motor and gen- 
erator, clean them and turn down the com- 
mutators in the lathe if necessary. 

Don’t hesitate to use an engine that is noted 
for being a “gas hog.” You will find that a 
heavy motor that took an excess of fuel to 
propel an automobile will generally just idle 
along cooly and smoothly for tractor opera- 
tion. As the most efficient carburetion occurs 
at these near idling speeds, an actual saving 
of fuel will be noticed in comparison to the 
lighter motor which would have to work 
harder to do the same job. A further advan- 
tage of the heavy motor is that it is generally 
mounted on a chassis which is substantial 
enough for tractor work and equipped with a 
large capacity cooling system. In addition they 
are no longer in demand as passenger cars and 
can usually be purchased at a small fraction 
of their actual value. 

As it is sometimes economical in the long 
run to spend a little more for parts, in the 
purchasing of your second transmission and 
differential it is a good plan to buy standard 
parts made by reliable manufacturers. If re- 
placement of gears or bearings becomes nec- 
essary later, they can be more readily pro- 


. cured, and usually at less expense, either new 


or secondhand. 

Simplicity: The tractor is simple enough 
in construction so that any mechanic or 
mechanically minded person with the nec- 
essary tool equipment can follow the general 
recommendations and adapt them to the ma- 
terials which he may have. For the sake of 
simplicity it is not equipped with a governor 
or a pulley, though both would be desirable 
additions and might be added later at com- 
paratively little expense. Under dusty condi- 
tions vacuum tanks may give considerable 





trouble due to. SO we use a gravity 
feed from the tank to re is 
no drive shaft, as such, the second transmis. 
sion substituting in place of it.‘ 
Adaptability: ‘The tractor is readily adapt- 


= both for comparatively high road speeds 


heavy pulling jobs on the farm with a 
range of gear selections that permit a comb'- 
nation of both speed and power to handle 
any type of work within its natural capacity. 
For this maximum adaptability it is equipped 
with a second transmission between the reg- 
ular car transmission and the truck differen- 
tial. It has pneumatic truck tires, an adequate 
braking and lighting system, and a self-starter 
which is a tremendous advantage in getting 
those little odd jobs done which might not ‘be 
done if the tractor had to be started manually. 
It has a small plank platform over the differ- 
ential which is just the right height to drive 
fence posts from or rush that extra bag of 
seed or fertilizer from the barn to the fields. 
It has a maximum road speed of approximately 
40 m.p.h. and a peak draw bar horsepower 
equal to the conventional two-plow tractor. 

The car selected for this project was a 1922 
Peerless. The motor is of the V-8 type and has 
a built-in air compressor which is handy for 
pumping up all the tires on the farm. The 
frame is the usual channel iron type and is 
further strengthened by a truss rod from front 
to rear underneath each side member. See 
Figures 1 to 6. The heavy motor. develops 
sufficient horsepower so that the occasional 
extra heavy job can be handled efficiently, 
and it has enough weight to successfully over- 
come the torque leverage which has a tend- 
ency to raise the front end of a lighter tractor 
off the ground. As a pleasure car it was a 
gas hog delivering about 8 to 12 miles per 
gallon. As a tractor the gasoline consumption 
is only 1 to 1% gallons per hour hauling a 
14-in. bottom plow in heavy sod. 

The body of the Peerless was sawed off just 
in front of the front seat and removed. See 
Figures 1 to 4. Each running board was then 
cut off at this same point and the windshield 
removed. This method leaves the original 
floor boards and a short running board on each 
side. The entire running boards and front 
fenders may be removed if desired, but no 
advantage has been discovered for this proce- 
dure except better front-wheel visibility for 
the driver. The advantages of leaving them on 
are: (1) they provide convenient mounting 
places for headlights, toolbox, and spare tire; 
(2) bags of feed, posts, poles, and other occa- 
sional items can be transported on them; (3) 
they keep some of the mud and water off the 
operator if used on the road on rainy days; 
and (4) the running boards are convenient 
when mounting to the driver’s seat. 

The drive shaft, rear end, and everything 
attached to the frame from the rear of the 
transmission back were then removed and the 
car frame supported on a pair of sawhorses. 





Fig. 3 
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Fig. 4 





The second transmission which was used for 
this project was a 4-speed truck transmission 
out of a heavy duty International truck. This 
transmission was swung into place behind the 
Peerless transmission with a set of portable 
chain falls and connected to the Peerless 
transmission by means of the Spicer Universal 
Joint which was original equipment on the 
car. The length of this universal joint brought 
the face of the truck bell housing (the housing 
that originally enclosed the truck clutch) % 
in. to the rear of a frame cross member 
located at this point. A steel plate 1% in. 
thick and 6 in. wide, long enough to cover the 
face of the housing, was then inserted be- 
tween it and the frame cross. member. This 
plate had a piece of 1% in. by 1%-in. angle 
iron previously welded along the long side 
and adjacent to the edge in such a manner 
that the angle iron rested on the frame cross 
member thus supporting the % in. by 6-in. 
plate vertically in the correct position for the 
bell housing to be bolted to it. This assembly 
of angle iron and plate were then welded to 
the frame cross member. If there is no cross 
member in this location on your car, a 3 by 
5-in. angle iron can be welded in place of it. 
See Figures 1 and 3. 

By laying a straightedge across the frame 
just above the rear of the Peerless transmis- 
sion the measurement down to the drive shaft 
was determined and the truck transmission 
was then brought into the vertical alignment 
where the two measurements were identical. 
The center of the truck transmission was then 
moved horizontally into line with the center 
of the frame cross member and clamped 
rigidly in this position. The bell housing was 
then bolted to the plate by 2 7/16-in. bolts on 
each side, using the holes already in the hous- 
ing and drilling the plate with a portable elec- 
tric drill. As the bell housing holes in the orig- 
inal truck installation are centered at the 
offset where the inner and outer faces join, it 
is necessary to insert washers between the 
housing and the plate to give a flush bearing 
surface between housing and plate. Without 
these washers there is some: probability that 
the cast-iron housing would be cracked when 
tightening the bolts, or later under torque 
stress in operation. 
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Another % by 6-in. plate was bolted to the 
housing below the universal joint and from 
this plate a 4% by 134-in. iron brace was run 
on each side to a point on the main frame 15 
in. ahead of the cross member supporting the 
bell housing. A short lateral brace was also 
welded from the midpoint of the main brace 
to the frame. See Figures 2, 3, and 5. 

A piece of 3%-in. round bar iron was 
threaded on each end and forged to shape to 
make a sling support under the rear end of the 
truck transmission. This was installed with 
the center at red heat and the ends drawn 
through holes drilled in the main frame by 
nuts on heavy washers on the outside of the 
frame. It was then spot-welded at each end of 
the sling to the frame to prevent change in 
this vertical alignment, as shown in Figure 6. 


A piece of 3% by 134-in, iron was used as a 
frame cross member above this sling, bolted 
at each end to the frame and in the middle to 
the top of the transmission case by removing 
two of the cap screws holding the cover and 
substituting two cap screws 3% in. longer than 
the originals and extending them through the 
%-in. iron. See Figure 6. This type of instal- 
lation for the second transmission prevents 
the extra strain which is thrown on the uni- 
versal joints by a less rigid system of suspen- 
sion. A further advantage is in the fact that 
the transmissions can be unbolted and re- 
moved if necessary for repairs in the future. 

The differential used on this project is a 
Timken, from a heavy duty, high-speed 
tractor-trailer type truck. It is equipped with 
standard 20-in. Budd wheels and standard 
8:25 by 20 truck tires. It can be used with 
single or dual wheels and a tread adjustment 
of several inches can be obtained by using 
single wheels and facing the dish in or out as 
may be desired. 

This differential was wheeled into place 
under the car frame, and the sawhorses re- 
moved allowing the frame to rest on the axle 
housing. It was connected into the rear end of 
the truck transmission by means.of the heavy 
mechanics universal jot which was original 
equipment on the differential. This brought 
the differential housing just to the rear of a 
frame cross member which was located at this 
point. If your car does not have a cross mem- 
ber located at this point, a 3 by 5-in. angle 
iron may be welded in as suggested previously. 
The center of this cross member was then 
marked as was the central point on the differ- 
ential housing and the two marks brought into 
alignment. The differential housing was then 
clamped to the frame cross member to pre- 
serve this alignment. The wheels were then 
rolled slightly ahead or backward until the 
point at which the frame rested on the axle 
housing was equi-distant from the rear end 
of the frame on both sides. The wheels were 
then securely blocked front and rear to pre- 
serve this alignment. 

To attach the frame to the differential, a 
piece of 3% by 5-in. heavy angle iron, % in. 





Fig. 5 
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Fig. 6 


thick and 16 in. long, was laid on the spring 
block of the axle housings in such a manner 
that the 3%4-in. side was parallel to, and in 
contact with, the vertical outside of the frame 
channel. Thus the 5-in. side of the angle ex- 
tended over, and was in contact with, the 
spring block of the axle housiag. The holes to 
be drilled for the 34-in. bolts which would 
attach the angle irons to the spring blocks 
were then marked out and the angle iron re- 
moved and drilled at these points on a drill 
press. The angle irons for both sides were 
prepared in this manner, then replaced and 
bolted to the axle housings with four 3%4 by 
8-in. machine bolts on each side which con- 
nected them with the lower halves of the 
spring clamps, or saddle blocks which were 
original equipment under the axle housings. 
All alignments were then rechecked, the angle 
irons clamped to the frame and then welded 
to same, See Figure 4. 

A piece of %-in. round bar iron was then 
threaded on both ends and bent to form a 
U-bolt passing under the front part of the 
differential housing at the point where the 
short shaft from the universal joint to pinion 
gear is housed. The two ends were then ex- 
tended up through the frame cross member 
directly above and secured by nuts and lock 
washers. 





Fig. 7 
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These methods of attachment of both trans- 
mission and rear end preserve alignment of 
the power train, afford the necessary rigidity 
of suspension,.and at the same time make it 
possible to remove any component parts for 
repair. 

The frame was cut off 16 in. to the rear of 
the axle housing and a piece of an old car 
bumper was welded across for the purposes of 
strengthening the frame and serving as a tow 
bar for trailer and hay rake or other imple- 
ments requiring.a higher support than the reg- 
ular draw bar. The cutoff end of the frame 
was retained to serve as a frame on which to 
mount driver’s seat and gas tank as will be 
described later. 

The service brakes were linked through the 
original car transverse equalizer bar to the 
foot pedal, and the emergency brake drums of 
the truck rear end were linked independently 
to two hand levers mounted on each side of 
the truck transmission. The brakes thus 
mounted gave conventional control for high- 
way driving plus differential braking which 
has proved very useful in harrowing and the 
occasional slippery spots in plowing. The hand 
brake levers were equipped with dogs which 
could be dropped into place to hold them for 
use as conventional emergency brakes. 

A piece of % by 3 by 4-in. angle iron was 





Fig. 8 





then square bent, 8 in., from each end per- 
i to the 4-in. surface and with the 
3-in. surface extending in the opposite direc- 
tion from the 8-in. bend. To effect this bend 
and allow proper wheel clearance after instal- 
lation as a drawbar it was first necessary to 
remove the 3-in. surface for a distance of 8 
in. from each end. This angle iron was then 
drilled in the 4-in. face with seven 34-in. holes 
4 in. apart on centers and in line 1% in. from 
the junction of the 3 and 4-in. faces, It w 
then clamped in position 6 in. to the rear ¢ 
the differential pan with the top of the 4-in. 
face at a height of 15 in. above the floor and 
welded in position. This makes a very ac- 
ceptable drawbar, amply strong and con- 
veniently located. 
The end of the main frame was then <on- 
verted to a rectangular shape by welding a 
piece of 1%-in. light angle iron across the 
two cut ends. The short transverse spring 
which was original equipment on the rear of 
this end of the frame was disconnected from 
the shackles but left attached to the rear cross 
member of the rectangular framework. The 
ends of the bottom leaves of this spring were 
then bent upward 3 in. from each end which 
made the assembly the proper width to set 
crosswise of the car frame with no overhand 
to interfere with wheel rotation. The two 
pieces of % by 3 by 8-in. iron which had been 
cut from the drawbar were then drilled 1 in. 
from each end to receive the spring shackle 
bolts. They were then bent to form a 4 by 
4-in. angle and welded, one on each side of 
the main frame, 33 in. from the rear and with 
the hole up. The short rectangular frame was 
then placed in position on top of the regular 
frame so that the holes in the ends of the 
transverse spring coincided with those of the 
4 by 4-in. angles. They were connected by 
using the original spring shackle bolts. With 
the spring action thus destroyed it forms a 
solid rear support for the rectangular frame- 
work. Two pieces of % by 1%-in. bar iron, 
15 in. long were welded in place from the 
front corners down to the frame to support 
the front, and to form a rear stop to keep 
the floor boards in place. A coach type bucket 
seat was then mounted on this framework 
behind the steering wheel. Immediately to the 
rear of this seat, on the outside left-hand 
corner of the framework, one of the old run- 
ning board brackets was inverted and welded 
into place. An old headlight was mounted on 
this bracket in such a manner that it could 
be swiveled in any direction. Two headlights 
were mounted likewise on the front fenders 
and all were connected into the regular light 
switch in such a manner that the, rear light 
can be used either independently or in con- 
. junction with the front ones. 
A piece of 2-by 10-in. plank 25 in. long 





Fig. 9 
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Fig. 10 


was. then bolted into place | wise of the 
framework and on the right side, overhanging 
this side by 2 in. The original Peerless gas 
tank was then mounted on this plank using 
the original strap bolts and end bolsters by 
which it was attached to the car. A %-in. pipe 
plug was substituted for the fitting in the top 
and the gas line connected to the fitting in 
the bottom formerly occupied by the drain 
plug. A glass sediment bulb and shutoff was 
connected into the line below the tank and 
the gas allowed to feed to the carburetor by 
gravity. The original vacuum tank was dis- 
connected from the carburetor and connected 
into the main gas line through its. drain plug 
fitting in the bottom. This fitting is equipped 
with a shutoff valve and the vacuum tank is 
now used as an auxiliary storage tank holding 
about a gallon of gas. This arrangement allows 
a mixture of gas and kerosene to be used in 
the large tank, with a supply of pure gas in 
the auxiliary for starting the motor when 
cold. The.carburetor bowl was drilled and 
tapped and a }%-in. pet cock installed to drain 
the mixed fuels before slowing pure gas to 
run in. 

To the rear of the driver’s seat and gas 
tank, a plank platform 27 by 33 in., with 
6-in. sideboards was bolted to the main frame 
of the tractor. This has been found very 
desirable for carrying tools aud supplies as 
mentioned previously, and in case additional 
weight is desired rather than chains to 
ew wheel slippage, it can be added 
ere. 

This tractor has been used continuously 
since it was made in 1939 for general work 
on the writer’s 102-acre farm, and in the 
gardens of all the neighbors, and more re- 
cently here in the Virginia Polytechnic Insti- 
tute farm shops in giving rebuilt machinery 


of all kinds its field test before returning it to | 


various owners. It has been subjected to many 
severe tests under varying conditions and with 
all kinds of operators, but the only replace- 
ment that has ever been necessary was a new 
float in- the carburetor. It is apparently in as 
good condition now as when built and prom- 


.ises to give many years of satisfactory service. 


As regards the cost: It took 169 man-hours 
of labor to build it in a w shop 


elmequipped 
This includes an estimated 10 hours of es a : 
ing which would cost more if no welding \) 


equipment were available. The original car 
was a discarded old family retainer which 
might have been valued at about $25. The 
truck parts, welding rod, and iron cost $44, 
= was approximately the total cash 
ou y: 





TWENTY-THREE YEARS OF COOPERATION 
Readers of Inpustriat ARTs AND VoCaTIONAL 


EpvucatTion recall an article presented in 
March, 1933, w gave -details of a cooperative 
teacher. Dunwoody 

in and the De- 
partment of Industrial Ed at the Univer 


printed a folder entitled ‘“Twenty- 
Three Years ol” Cospetition ” The following 


figures are shown in summary: 1250 University 
enrollments in Dunwoody courses, 3312 Univer- 
sity credits earned at Dunwoody, 79,488 hours 
spent at Dunwoody by University students, and 
2100 enrollments in University lecture courses 
taught on the campus by Dr. Prosser, Mr. Bass, 
and Mr. Craigo of the Institute. 


PAINTING DEPARTMENT 
A. R. BLOMQUIST 


William Hood Dunwoody Industrial 
Institute 


Minneapolis, Minn. 


The William Hood Dunwoody Industrial 
Institute is a trade school with an enrollment 
of 1500 day school students and 2500 eve- 
ning school students. Our student body in the 
day school is built up mainly of two groups. 
One is the novice group—boys who have 
generally completed high school and have 
no trade experience. They enter the two-year 
course to prepare themselves for trade and 
industry. The second group is boys and men 
with more or less trade experience who want 
to learn about new materials and processes 
in short, intensive, all-day shop courses. 

The painting department at Dunwoody 
gives training in exterior and interior paint- 
ing, wood finishing, and decorating. Paper 
hanging is also taught. 

For the regular day school student the 
work is divided into one half day shop, one 
quarter day related class, and one quarter 
day classroom study. The special student 
(one with previous trade experience) has 
shopwork practically .all day. 

The painting shop consists of three units: 
the stock and mixing room, class and shop, 
and adjoining rooms for paper hanging, paint- 
ing, and decorating. In painting, instruction 





Spray painting 





Working with spraying equipment 


is obtainable in both brush and spray tech- 
niques. Realizing the many changes in paint 
manufacture, better coverage, quick drying, 
and the need for faster application, the school 
paint shop is equipped with one large power 
spray and one small portable unit. In training 
students in the use of this spray painting 
equipment, job sheets (instruction sheets), 
written and furnished by the school, are used. 

These job sheets are not a general treatise 
on the subject but a definite instruction sheet 
pertaining to the particular job the student 
is about to do; for instance, prepare and set 
up the power spray equipment. This job sheet 
will carry instructions under three headings: 
material, tools, and equipment. General in- 
structions: operation steps, precautions, ques- 
tions, and references. 

Since the students are to be trained so that 
they will fit into the trade, they are given 
every opportunity to work with present-day 
materials, methods, and equipment. 


STACK PAN OR UTILITY BOX 
HERBERT F. NICHOLS 


North Senior High School 
Binghamton, N. Y. 


The stack pan or utility box described and 
illustrated herewith is a handy container for 
small tools, die sets, jigs, cutters, bolts, nuts, 
and miscellaneous supplies. It may be in 
various sizes, while using the same type of 
construction. 

This particular container was designed to 
meet the needs of the machine shops, elec- 
trical shops, woodshops, and the sheet-metal 
shops. 

The one illustrated requires a piece of 
13 1/16 by 1354-in. No. 28 gauge black or 
galvanized iron. Use black iron if the pan is 
to be painted or enameled. 

Materials necessary: 

1. One piece of No. 8 or No. 10 gauge wire 

45 in. long. 
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2. One piece of No. 28 gauge black or 
galvanized iron 13 1/16 by 135% in. 
3. Ten 12-oz. flathead tinners’ rivets. 


4. Solder and flux. 


Equipment ne 


BP icornra iene shears, bending brake, ° 
"Tools: Rule, steel square, scratch awl, 
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Metal stack pan 





































































































TOP EDGE 
FOLDED 
I ¢ ALL RIVETS To BE 
AS & DA. 
ONE PIECE PATTERN 4 
? 
> 
\ \y . 
-- = = >] 
. | - na yg > - a} 
ek 
I" 
LHEM > fi 
7h 5 S 4 4 - hg 
+ te + + +I II | 
of? | by 
». v nd 
ra “, + 5 LAP SEAM 
AS S o : 
© HOLE FOR WIRE i 
* 
pre 9 dtl 5} caf 
13 ig 











204 


Layout of stack pan 





shears (straight), prick ch, hand lever 
punch, squarehead stake (offset shank), rivet 
set, hammer (setting), seaming pliers, a 
head stake, mallet, center rcp and 
Procedure: 

1, Draw a semipattern on paper using full- 
size dimensions. 

2. Cut stock to size in the Squaring shears. 

"3. Lay out all lines on the sheet metal using 
scratch awl, rule, and steel square. 

4. Cut out pattern and notch all corners as 
shown. 

5. Locate rivet holes and center punch each. 

6. Punch rivet holes with hand lever punch. 

7. Prick punch all lines for bending. (Note: 
Punching the rivet holes before prick punch- 
ing will eliminate the mistake of punching 
prick punch marks where bending takes 
place.) 

8. Turn a %4-in. single hem on the two sides 
and the back of the pan, as shown. 

9. Turn a %-in. single hem on the two top 
edges of the sides and the front of the pan. 

10. Bend the two top edges and the top 
edge of the back at an angle of 90 deg. 

11. Make the third bend on the sides and 
back edges of the pan and close down tight as 
indicated. 

12. Bend the lap seams to a 90-deg. angle. 
These may be formed with the seaming pliers, 
or over the edge of a squarehead stake with a 
mallet. . 

13. Form up the sides, back, and front of 
ns = over the edge of a squarehead stake 


14. Rivet thé four corners. 

15. Cut a = of No. 8 or No. 10 gauge 
wire 45% in. long. 

16. Insert the ends of the wire in the holes 
punched for the wire. 
- 17. Hold the wire between the jaws of the 
vise while heading the ends of the wire. 

18. Solder lightly over ends of the wire. 

19. File all corners to remove sharp 
obstructions. 

20. Paint or enamel if desired. 


MOLDING PLASTICS 
IN HIGH SCHOOL 
DALE PETERSON 


Formerly Teacher of Woodwork and 
Hobbies 


Irving High School 
Salt Lake City, Utah 
Now in the U. S. Army 


(Continued from page 160 of the April, 1944, 
issue) 


Plastic Molding Powder 


Plastic molding powder may be purchased 
from the manufacturers of plastic materials. 
It comes in a great variety of colors and it is 
possible to secure special colors in large 
orders. The phenolic powders are more limited 
in their color range than the other types, but 
they can be obtained in a great variety of 
darker colors. 


It is not necessary to purchase molding ~ 


powder directly from the manufacturers. 
Many small san concerns make a specialty 
of grinding pl lastic scrap materials into mold- 
ing powder. Naturally, only the thermoplastics 
can be reground for further use. They may be 
used repeatedly unless they are heated so 
often or carelessly so that the plasticizer is 
driven from the molding powder. The loss of 
the plasticizer would impair the quality of the 
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material but it would only occur after many 
heatings or careless operation. 

There are several grinding machines on the 
market for reducing scrap plastic material to 
molding powder. See the accompanying illus- 
trations for pictures of such a machine. These 
machines are of a size suitable for regrinding 
the scrap that would occur from molding 
operations conducted in the school. In this 
way the scrap could be utilized and the costs 
of the program reduced. Plastic scrap can also 
be purchased at low rates or in some cases 
secured from scrap heaps. 


hit with a hammer, but have the appearance 
of a very tough material. The phenolics, on 
the other hand, are quite brittle and break off 
leaving rather sharp edges when hit with a 
hammer. This quality is most noticeable in 
the cast phenolics, but is also noticeable in 
the moldings that contain various filling ma- 
terials. The fillers tend to decrease the brittle- 
ness somewhat. Polystyrene is inflexible and 
breaks without previous bending when sub- 
jected to sufficient stress. In other words it 
has good dimensional stability. The vinyls and 
acrylics break after a slight amount of bend- 
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Grinder for regrinding plastic scrap 


Before undertaking to regrind plastic ma- 
terial some method of identifying and sorting 
the scrap material must be. found. This is 
necessary to avoid mixing the different types 
of plastics, which are often not compatible 
with each other eo ar thus make an in- 
ferior molding po 

It is rather ieeale to identify plastic scrap 
by any one method, but it is quite possible to 
make a positive identification by using sev- 
eral methods. These will now be described. 

The first method of identification is by the 
general appearance and texture of the scrap 
material. The cellulose plastics in general are 
of a tough, resilient composition. Thin sec- 
tions of the material are very flexible and 
break only after repeated bending. They have 
a tendency to spring back to shape when 
bent. They positively will not shatter when 





Sealed fruit jars make good con- 
tainers to kee drs moisture out of the 


powder 
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ing. There are some vinyls that are extremely 
flexible, however, and are used as straps for 
belts, suspenders, and other articles of cloth- 


ing. This type of vinyl is not used for molding 
rigid products 

The second and most positive method of 
identifying the plastics is by smell. When a 
piece of plastic scrap is broken, sawed, or 
heated it usually gives off a little of the mon- 
omer vapor which has been contained in the 
solid piece. Thus, a piece of methyl metha- 
crylats will smell like monomeric (liquid) 
methyl methacrylate when it is sawed, 
broken, or heated enough to force some of 
the vapor to escape from the solid piece of 
scrap material. Also, in a similar manner, 
vinyl and styrene have their characteristic 
odor. These odors are readily memorized by 
smelling some of the liquid monomers. In 
these cases.the odor is that of an ester (sweet 
smelling, similar to the odor of blossoms). 

Phenolic plastics, ureas, and caseins all re- 
lease formaldehyde fumes when given a sim- 
ilar treatment. Thus, by learning the smell of 
formaldehyde or furfuraldehyde, it is possible 
to identify these thermosetting plastics which 
cannot be reground for further use. 

The cellulose plastics can also be identified 
by their odor. Nitrate cellulose can be identi- 
fied by the odor of camphor, which is nearly 
always used as a plasticizer in its manufac- 
ture. Occasionally camphor is used to plasti- 
cize cellulose acetate but, if so, the two can 
be readily identified by their burning rate. 
Celluloid (nitrate cellulose) ignites rapidly 
and burns like gun powder while cellulose 
acetate burns much more slowly. Celluloid, 
because of this high burning rate and explo- 
- nature, should never be used in a school 
shop. 





BINDING THE SCHOOL ANNUAL IN 
THE PRINT SHOP 


WAYNE A. WONACOTT 


Instructor of Printing 
Hollenbeck Junior High School 
Los Angeles, Calif. 


It is comparatively simple to put a cloth 
binding on the school annual in the printing 
department. As most junior high schools pub- 
lish a yearbook with only a paper cover, 
there is definite room for improvement. With 
very little special equipment, an attractive 
binding can be made which will greatly in- 
9g the appearance and the value of the 


The paper-bound annual is nothing more 
than a magazine, but when it is cased in a 
hard cover it becomes a book, and the con- 
tents have better protection and can be saved 
for many years. 

By doing the actual production work in the 


print shop many students are given an ex- 
perience in bookbinding which could not be 
had except in industry itself. Besides this, 
the bookbinding broadens the scope of the 


" graphic-arts course, and the student is able 


to explore a little more of this vast field. 

For five semesters Hollenbeck Junior High 
School of Los Angeles has produced hard 
covers for the annual in the print shop. About 
10 per cent of the number printed are given 
the special binding. This usually amounts to 
from 150 to 175 copies. 

During the middle of the semester a sub- 
scription drive is held to sell these special 
covers. The demand has been so great that 
the subscriptions have been limited to the 
graduating class. Advance sale of the binding 
eliminates waste as well as disappointments. 

The art department also has a part in the. 
production. They are given the job of making 
the design which is silk screened on the front 
cover. Interdepartmental cooperation is thus 
stimulated. 

Approximately a month before the date 





Figs. 1 and 2. Printing the cover design and using the silk screen 
process 
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Fig. 3. Completing the case 


of publication the supplies are obtained from 
a local bookbinder’s supply house. The equip- 
ment is put into shape and the job is ready 
to begin. 


Equipment 
1. Silk screen outfit. Includes screen, squee- 
gee, and sharp knife, etc. See reference on 
the silk screen process. 


. Silk screen paint. 

. Silk screen paint solvent. 

. Bookbinder’s granulated or flexible glue. 

. Binder’s board No. 20. Take a good grade. 

. Waterproof cover material. Many types 
are available. 

. Supercloth. 

. End papers. 

There are available so many good books on 
how to make a case and bind a book, that 
details are not necessary. Therefore, only the 
general steps in producing the cover are listed 
in the following. 


Making the Case 
. Cut cover material to size. 
. Silk screen design on cover material. 
a) Cut cover design out of stencil film.’ 
6) Adhere film to screen. 
c) Print design on cover material and lay 
out to dry. See Figures 1 and 2.* 
3. Cut binder’s board to size. 
4. Mix glue with water and cock in double 


*All photographs for this article were made by Robert 
Williams, Department Head, Hollenbeck Junior High 
School, Los Angeles, Calif. 
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Figs. 4 and 5. Casing and finishing the book 


2. Bookbinding equipment. Scissors, folding 
bones, rulers and yardstick, double boiler, 
glue brushes, press (heavy weights will do). 


Supplies 
1. Silk screen stencil film. 
2. Stencil film solvent. 


boiler. 
5. Complete the case. See Figure 3. 
6. Press cases under weights for several days. 


Casing in the Book 


1. Print design on end papers. 
2. Cut end paper to size. 


3. Glue supercloth to end papers. 

-4, Attach end papers to book. 

5. Hang the book in the case. See Figure 4. 
6. Press books for a day or more. 

7. Clean covers with damp cloth. 

8. Finished product. See Figure 5. 


AIRPLANE SHEET-METAL SHOP 
PRACTICE 
M. D. CAFFIN 


Public Schools 
Newark, N. J. 


(Continued from page 46A of the March, 1944, 
issue) 


Fabrication of Airplane Parts 

Sheet aluminum alloys used in airplane 
manufacture are with few exceptions fabri- 
cated with the same tools and equipment 
common to the sheetmetal worker, i.e., snips, 
squaring shears, cornice brake, forming rolls, 
power presses, etc. There have naturally been 
some modifications, and in certain instances 
new types of fabricating equipment developed 
in the aircraft plants in order to meet require- 
ments peculiar to both the aircraft metal and 
type of manufacturing. 

Light gauge sheet aluminum alloys are cut 
by hand, with the regulation tin snips, or avia- 
tion snips, a similar type developed for air- 
craft work. Machine cutting is done with the 
squaring shears, or with a shearing die in a 
power press. Before the present war when air- 
planes were individually made, the squaring 
shears and cornice brake were used for most 
cutting and bending of parts. However, today 
large presses adapted for mass production of 
parts are used. , 

These presses are generally of the hydraulic 
type, and can exert hundreds of thousands of 
pounds of pressure. For bending or forming, a 
form to which the sheet aluminum alloy is to 
be formed is made. Here again new develop- 
ments have greatly speeded up the process. 
Where previously it was necessary to make a 
male and female form similar to the punch 
and die used in stamping work, today either 
the male or the female form may be used in 
conjunction with a thick rubber platen on the 
hydraulic press. The metal is formed over the 
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withstand hundreds of tons of pressure, and 
yet can be shaped with woodworking tools. 

With all of the specialized types of de- 
velopments in making airplane parts, certain 
hand tools still remain a necessary part of the 
aircraft worker’s equipment. The hand file is 
a tool most essential to him. It is used to 
finish machine stamped parts, to remove burrs, 
etc., and it is important that an aircraft 
worker have a working knowledge of the 
various types of files, and their use. 

Following are briefly listed some sugges- 
tions relating to the selection and use of files 
for aircraft work: 

Bastard and second cut files are used on 
aluminum and aluminum alloys. A smooth cut 
file would soon clog on these soft metals and 
become useless. 

The file cuts best on the forward stroke. 
Relieve pressure on the return stroke, 

A single cut file will produce the best finish ; 
double cut files are used to remove metal 
rue rapidly, but do not produce as fine a 
fini 










A clean file cuts best. Use a file card 
(brush) to remove filings between the file 
teeth. Do not try to remove them by rapping 
the file against some other object. 

Best filing is done when in a standing 


position. 

All work to be filed should be firmly gripped 
in a vise or held securely with a clamp. 

Do not permit the file to strike other metal 
surfaces. This soon dulls the edges of the 
teeth. 

Do not use a file without a handle. A handle 
makes it easier to manipulate, and safer to 
use. 
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A,B, C,0 ARE BEND LINES 


Fig. 1. 


Relief Holes: A relief hole is a hole made 
at the intersection of two cr more bends in a 
piece of sheet metal. Its purpose is to remove 
some of the metal in the corner formed by 
the bend, and thus relieve the strain that is 
produced. This helps also to avoid creases 
and cracks that might result at the point 
where two or more bends meet. A bend might 
be made to intersect another bend with a 
crack resulting therefrom. But under the stress 
and strain of vibration it would be certain to 
develop. 

Relief holes are usually not smaller than 
¥ in. in diameter. They may be figured at 4 
times the thickness of the metal in which the 
hole is to be made. Thus, a sheet .051 in. 
would have a relief hole approximately 3/16 
in, in diameter. See Figure 1. ’ 





Relief holes 
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Joggling: When two pieces of sheet metal 
are to be joined, it is desirable to maintain the 
single surface thickness. In order to maintain 
the flush surface, one of the parts may. be 
joggled, i.e., it is bent to an offset equal in 
‘depth to the thickness of the piece of metal 
to which it is to be joined. In addition, suffi- 
cient metal is allowed on both pieces to permit 
an overlap of the end, as shown in Figure 2. 

Joggling is accomplished with male and 
female dies or with either one or the other 
used in conjunction with the rubber platen 
previously mentioned in a press. Since the 
bend is not sharp, the joggle may be formed 
on hardened (ST) stock or annealed SO 
stock. 
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Fig. 2. The joggle 


Assembling fabricated parts: In the final 
assembly of parts the last and most essential 
assembly operation is riveting. However, 
before riveting it is necessary to temporarily 
assemble the parts, and frequently to dis- 
assemble them to remove burrs that may form 
between sheets that are drilled together. It is, 


SPRING 





LOCKING 
STEM 


Fig. 3. Spring sheet holder 


therefore, necessary to utilize a quick, strong 
type of temporary fastening. Of these there 
are several kinds widely used in aircraft 
plants. The most common are: self-tapping 
sheet-metal screws, machine screws and nuts, 
and patented type spring sheet holders. 

Of the foregoing, the first two types are 
sufficiently common to need no further dis- 
cussion, except to state that it is necessary 
to use some kind of protection against scratch- 
ing the sheet metal with the underside of the 
head of the screw. Fiber or metal washers are 
used for this purpose, one type of screw 
being furnished by the manufacturer with a 
fiber washer assembled to the head. : 

The patented type spring sheet holder is 
made in varying designs by several manufac- 
turers, and is probably the most widely used 





Fig. 4. Pliers used for ap- 
plying spring sheet holders 


type of temporary fastening used in aircraft 
work today. One of the common types of 
sheet holders is shown in Figure 3, together 





with its application with a forceps or pliers, 
as shown in Figure 4. 

These sheet holders are furnished in sizes 
from 3/32 to 3/16 in. The pilot and locking 
stem are made to the hole diameter that is to 
be used for the rivet. Thus, there is no re- 
drilling required after removal of the sheet 
holder, and before application of the rivet. A 
fiber washer is located on the sheet holder at 
the point where it might otherwise be likely 
to scratch the sheet-metal surface. There are 
various styles of pliers used for holding and 
compressing the sheet holder prior to its ap- 
plication to the hole. As the pliers are 
squeezed together, the sheet holder is com- 
pressed and the stem will fit into the hole. 
However, when the pressure is released from 
the pliers and the holder is no longer com- 
pressed, the stem cannot return to its original 
position because together with the pilot it is 
too large to pass through the hole. The pull 
of the spring on the sheet holder thus holds 
the two or more sheets together securely. 


RUBBER PLATES IN THE 
SCHOOL PRINT SHOP 


OTIS H. CHIDESTER 


Senior High School 
Tucson, Ariz. 


Although rubber plates have been in use for 
several years, rubber plate printing has grown 
slowly in both school: and commercial shops; 
but in the opinion of outstanding authorities 
it has a place in both fields due to its wide 
versatility, ease of cutting, make-ready, and 
length of life in running time. 

Linoleum blocks, though in use for about 
25 years, have grown popular only in the past 
few years; this is due to the limited uses to 
which they can be put. 

On the other hand, rubber plates have had 
a slow beginning because of the fact that 
cutting requires an entirely different, yet 
simple, method of preparation; in most cases 
users have been attempting to apply the meth- 
od of linoleum block cutting and thus have 
failed to obtain the desired results and also 
have found the rubber plaster difficult to cut 
in that manner. 

A comparison between rubber plates and 
linoleum blocks is made simply for illustrative 
and informative purposes and with no idea of 
minimizing the value of the latter, as each has 
a field in which it should be used. 

Rubber plates consist of two thicknesses of 
rubber held together on the wood block by 
thin layers of fabric. The rubber is about 
1/16 in. thick and the blocks are usually of 
laminated wood to eliminate warping and 
presswork difficulties. See Figure 1. 











Fig. 1 


Rubber plates already have many uses, and 
many others are being discovered as the neces- 
sity arises. The most common use is to sup- 
plement display materials with cheap plates. 
Special designs for title pages are among the 
outstanding uses. One of the more recent de- 
velopments is the use of rubber plates as 
supplementary color plates for a line cut or 
photoengraving, thus obtaining the effect of 
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color plates without the additional expense of 
costly photoengraving plates. Rubber plates 
are also used for tint blocks in all types of 
commercial work for the addition of special 
emphasis to various parts of display materials 
by adding color to certain sections or by 
blocking out other sections. 

An outstanding advantage of the rubber 
plate is its solid, smooth surface which enables 
it to carry a full body of ink and to print an 
area with a solid color without the mottled 
surface often resulting from linoleum blocks. 


back of the folio is then rubbed firmly with 
a smooth object such as a round pencil. A 
slight pressure should be sufficient to transfer 
the design to the surface of the plate. Remove 
the design carefully in case you should need it 
again. Inspect the design to see that all linés 
desired have transferred. If any are missing, 


fill in with soft pencil having a fairly blunt - 


point. 

In order to prevent rubbing off the design 
during cutting, spray the surface with a thin 
coat of mixing solution. This is made up of 


Fig. 4 


The first step in the cutting of the rubber 
plate is the same as that in preparing any 
other type of plate reproduction. The desired 
design is drawn upon a sheet of folio with a 
medium soft lead pencil. It must be remem- 
bered that it is difficult to obtain lines that 
are very fine or very complicated; for this 
reason the design should be suited to the 
medium used. 

The plate is cut to desired size, and the 
protective surface of wax which comes on the 
rubber surface is removed with gasoline and 
a clean, soft cloth. If the design is fine enough 
to warrant it, the surface of the block can be 
covered with a thin coat of white poster paint 
so that the design will show more readily. 

The design is then placed face down on the 
surface of the rubber and fastened with 
Scotch or gummed tape. See Figure’ 2. The 
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one third white shellac and two thirds wood 
alcohol. Stand the plate on edge and apply the 
solution from a bottle spray held’ about 2 ft. 
from the block and sprayed so that a fine 
coat covers the block smoothly. The solution 
will dry in a few minutes, and the block is 
ready for cutting. 

The first step in cutting the plate is to out- 
line the design lightly, using the straight-edged 
and curved knives. With sharp tools and a 
little practice the cutter will be able to go 
through the rubber surface to the proper 
depth with one cut. Do not attempt to cut 
through all layers of rubber except in large 
exposed sections where the paper is likely to 
pick up a roller smudge. Cut through only to 
the first fabric layer, shown at D in Figure 1. 

In making these cuts the knife should be 
held at an angle so that the body of the 


design will have a’shoulder sloping away from 


: it, as shown in Figure 3. This adds strength to 


the printing surface and helps to eliminate a 
fuzzy, weak edge. When the knife is held ex- 
actly perpendicular or at an angle which will 
undercut the design, the surface is weakened 
and there is a tendency that the printing edge 
will be ragged. When: there is little exposed 
surface it is not necessary to cut through to 
the fabric. It will be sufficient to cut a V- 
shaped piece of rubber strip in accordance 
with the width of the cut. 

With a little practice the cutter will be 
able to tell when. he reaches .the fabric layer 
because the point of the knife cutting across 
the fabric will give a slightly different re- 
sistance than it does when it cuts through the 
rubber. It is well to practice until one is able 
to cut the rubber without cutting the fabric, 
because the frayed threads leave ink smears 
on the finished product. In wide open spaces 
it is well to cut through to the wood base and 
remove both rubber and fabric layers. 

In cutting straight or fairly straight lines 
use the straight-edge knife, and in cutting 
curved lines use the curved knife. Never cut 
into a corner, but start in the corner and 
work out, letting the knife cuts meet along a 
fairly straight or open edge whenever possible. 
The fineness of the lines that can be cut is 
limited only by the mechanical dexterity of 
the cutter and his willingness to practice 
cutting. 

Rubber-plate cutting differs from linoleum- 
block cutting in that with linoleum various- 
sized V and U gouges are used in removing 
background, while in rubber only the smallest 
V gouge with extremely sharp edges should 
be used for fine detail work. The process 
of removing the larger rubber surfaces which 
should not print is called stripping. This is 
done as shown in Figure 4. When the area to 
be removed has been cut completely around 
the edge and through to the first fabric, insert 
the straight-edged knife between the first 
rubber layer to loosen a small area, then take 
a pair of stripping pliers (pointed nose) and 
carefully strip off the rubber layer. To do this 


. successfully requires that the rubber is com- 


pletely cut through to the fabric so that it 
bn tear into the design and thus spoil the 
work. 

Straight lines should be cut with the aid of 
a metal straightedge. A metal square will be 
of value in cutting straight lines for the 
border and in squaring plates for cutting 
from larger blocks. A compass with an attach- 
ment for a cutting blade can be used to cut 
circles. Dividers will sometimes be found use- 
ful in laying out work. It is well to have a few 
mounting nails on hand to tack down any 
loose edges that may arise. A fine-grained 
whetstone is essential to keep tools at max- 
imum cutting efficiency. As time goes on, the 
individual will find other tools which will aid 
him in his work. — 

(To be continued) 


COPY FORM AND JOB RECORD 
ENVELOPE 


BERNARD G. SWIFT 
Pearl River, N. Y. 


The copy form shown in Figure 1 makes 
it a very simple matter to route small print- 
ing jobs such as tickets, slingers, etc., through 
the school print shop. The copy form also 
becomes a very useful part of the shop 
records. 

As part of the shop records the copy form 

(Continued on page 214) 
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COHAT DECORATIVE PROCESSES SUIT LEATHER 2 


1. The natural markings of mary leathers, 
such as alligator or ostrich, are sufficient 
decoration in themselves. Artificial textures 
suede, polished, or embossed, increase the 
wie of basic surfaces. 





Leathor-Covered Book Ends with Tooled Decoration 
From America House, NI Gite 


2.Colors, inherent in the materialor added 


stain or dug for 
it other articles. 
3. Contrasting colors may, be inlaid,or 
fastened as an applique tothe surface. 


Pencil with Reptile Leather 


Cover — America House 





Menan Tooled and Frabossed 
Card Case 





4. Leather mau be fooled, 
saat or embossed, and left 
blind, or gilded. 

5. at (or lacing) in great 
variety of forms, adds a note 
of interest as well as serving 
astructural function. 
3 6. Strips, used for handles, 

ld from Forkion |} efc., mau, be plaifed fo increase 
of YEC ;* strength and interest. 

















Laced 





Plate 36. Design course by Burl N. Osburn, director of industrial ‘arts, State Teachers College, Millersville, Pa. 
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Plate 37. Continuation of design course by Burl N. Osburn, director of industrial arts, State Teachers College, PI 
Millersville, Pa. 
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TO DRAW THE FIGURE WELL 
ONE SHOULD OBTAIN SOME 
KNOWLEDGE OF THE ANATOMIC STRUCTURE. 
FOR OUR PURPOSE IT 1S ENOUGH TO BE 
FAMILIAR WITH THE FUNDAMENTALS OF 
PROPORTION SHOWN ABOVE. WE ARE 
CONCERNED ESPECIALLY ABOUT EXPRESS- 
ING ACTION AND GRACE EVEN IF WE DISTORT. 

















Plate 20. Creative design course by Richard E. Bailey, chairman, art department, Central High School, Providence, R. I. 
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EACH PROBLEM 15 A CHALLENGE TO THE THE OUND FORM OF THE WAT E-R_ 

CAMOUFLEURS CREATIVE ABILITY: : - TOWER 1S VERY CONSP!ICULOUS: THIS 

ABOVE. ARE TWO WAYS OF DISRUPTING- SUGGESTS ONE WAY OF CONFUSING ITS 
THE SHADOW OFA GABLE ROOF SHADOW ANID APPEARANCE °* 


THE CHIMNEY a REGULAR LINES OF 
FROM THE AIT | eS CARS ARE VERY CON 
IS HARPLY Bi oti i Ee. SPicVvovus BECAUSE 
NOTICEABLE I : LAD aF, OF ARRANGEMENT AND 
oo > THEIR REFLECTIVE 
REQUIRES AT- <a eo) SURFACES 
TENTION CARS UNDER NETS. 
OR LRREGULARLY , ¢ 
PLACED UNDER 
TREES ARE MorRE 
DIFFICULT TO SPOT 





a MAY USE OVERHEARD scehewnicte Fall 


—S— CROSS SCREENING * ‘ECHELON SCREEN! 


A KNOWLEDGE OF BASIC PRINCIPLES, 
CREATIVE ABILITY, CONSTRUCTION ENGINEERING AND 
LANDSCAPE ARCHITECTURE COUPLED WITH OLD-FASHIONED 
HORSE SENSE MAKE FOR SUCCESSFUL CAMOUFLAGE: ° - 





Plate 14. Camouflage course by Richard E. Bailey, chairman, art department, Central High School, Providence, R. |. 
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WHITTLING-JACKKNIFE 
TECHNIQUE 


W. BEN. HUNT 
Hales Corners, Wis. 
(Continued from page 170 of the April, 1944, 
issue) 
Salad Fork and Spoon 
For the whittling project shown in Figures 
144, 145, and 146, you will need two pieces of 
rather hardwood, 1%4 by 2 by 10% in. Prob- 
ably the best wood for the fork and spoon 
would be maple, although this is rather hard 
to whittle. Birch cuts more easily and is 





























the material out of which most commercial 
salad forks and spoons are carved. Walnut 
and mahogany also may be used, but a filler 
must be applied on both of these woods to 
close the pores, and give the salad set a 
smooth finish. Lemonwood or cherry could 
also be used for this project. 

To simplify the pattern drawing shown in 
Figure 144, the handle is shown but once in 
each view. If the whittler so desires, the fish 
may be carved in one position on the fork 
and then reversed on the spoon as shown in 
Figure 146. 

To prepare the blanks, cut out the sil- 
houette, using the side view as the pattern. 
Then trace the top view on the silhouette 
just sawed out, and cut off the waste wood. 
This procedure saves considerable time in 
doing the actual. whittling. 

The crooked knife shown on page 78 of 
the February, 1942, issue of this magazine 
was used to carve out the bowl of the spoon. 
If you do not have a knife of this kind, you 
will have to use a gouge, as a pocketknife 
cannot be used to do this job. 

After the whittling has been completed, the 
fork and spoon may be left with the knife 
marks showing, or they may be sanded down 
smoothly. If walnut or mahogany has been 
used, a suitable paste filler must be applied 
first. The filler, when dry, must then be 
followed by a sealing coat of thin white 



































shellac, and after that is dry, the whole 
should be rubbed down carefully with steel 
wool. Two coats of floor spar varnish, rubbed 
down with crude oil and pumice stone, will 
then complete the finishing operation. 

Other methods of finishing also might be 
used. Thus, two coats of clear lacquer could 
be applied. Or, if the fork and spoon are 
made of fine-grained wood, they might be 
given a series of well-rubbed coats of salad 
oil, until a fine natural finish is effected. 














Fig. 144. Full-sized pattern of the salad fork and spoon 
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Upper, Fig. 145. Blanks for salad fork and spoon 
Lower, Fig. 146. The finished salad set 


JUSTIFICATION 
LEONARD E. SCHMIDT 


Printing Instructor, Lincoln Hall 
Lincolndale, N. Y. 


After a boy has learned his case and starts 
to set type, he is confronted with the prob- 
lem of getting the words to fit into the stick 
in a snug manner. This is perhaps the hardest 
task he will have to master, as a line that 
is not justified is of no value from a printer’s 
viewpoint. 

Many methods have been advanced to help 
the compositor find the next smaller or larger 
space to the one he is using, and while all 
are accurate and dependable, they are for 
the most part too difficult for the boy in 
the school shop. 

Here is a simple way for the student to 
remember the different combinations of 
spaces, regardless of the size of type used. 

Each space in the case is given a unit 
value. Since the em quad is the basis of this 
system, we start with that size. The larger 
quads are multiples of the em quad. 


pi Bena ae 10 units 
in quad. 5 units 
3-to-em space 31/3 units 
4-to-em space 2% units 
5-to-em space .... 2 units 


The 3-to-em space is actually three and a 
third units, but for easier figuring, we make 
it 31%. This will in no way change the order 
of thickness. 

Using this system of units, we can add 
together the value of any combination of 
spaces, and get the next larger or smaller 
space whether we are -setting 6 point or 48 
point. 

In order to be sure that the system is fully 
understood, here are all the combinations: in 
their right order, using only the spaces found 
in the case. 

10 units... em quad 
9% units... en quad, 4- and 5-to-em space 
9 units... en quad, and two 5-to-em spaces 
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8% units... en quad and 3-to-em space 
8 units... 3-, 4-, and 5-to-em space 
7% units... en quad and 4-to-em space 
7 units... en quad and 5-to-em space 
6% units... two 5 and one 4-to-em spaces 

6 units... 3- and 4-to-em space 
5% units... 3- and 5-to-em space 
5 units... en quad 
4% units... 4- and 5-to-em space 
4 units... two 5-to-em spaces 
3% units... 3-to-em space 
2% units... 4-to-em space 
2 units... 5-to-em space 


Handy Teaching Aid 


Perhaps the easiest way to get across the 
lesson, or lessons, on justification is by dem- 
onstration. Since it would take a great deal, 
of the instructor’s time to go from one boy 
to another and show in the stick how the 
justifying is done, this method is offered as 
a timesaver and a practical means of explain- 
ing justification. 

First secure a board % in. thick, 6 in. 
wide, and 48 in. long. Cut off two 4-in. pieces 
from the 48-in. length. Nail one of these up- 
right on each end of the remaining board as 
illustrated below. This now becomes our stick. 


| 

















The stick 





Next, get a piece of wood 4 
by 4 by 96 in. Cut off five pieces 
6 in. long, and as many 8-in. 
pieces as possible. Take one of 
the 6-in. pieces and cut it into 
five even pieces across one of the 
4-in. ways, as follows: 

The saw will take away part of the 4 in., 
so that when the five pieces are placed to- 
gether they will be much narrower than 4 in. 
—perhaps about 31/3 in. Whatever the size 
they come to, trim the other side to the 
same size so that we have a square. 
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5-to-em 
space 


These become our 5-to-em spaces. 
Now trim all the pieces on one side to 
31/3 or whatever the exact measure is. 

Take a second piece and divide it into 
four parts that when put together will form 
a square. These will be our 4-to-em - spaces. 
Do the same for the 3-to-em space and en 
quad, and trim the remaining piece square. 

That takes care of the spaces. Now to 
make some pieces of type. All the 8-in. 
pieces are now 4 by 31/3. Divide the 4-in. 
way into pieces of varying size. The thickness 
of each piece will be determined by the letter 
it is to represent. A lower case i will be nar- 
row, while a capital M will be much wider. 

Cut enough letters to make up a few simple 
sentences that will fit, or almost fit, the, stick. 
Work out the sentences so that it will be 
necessary to change the spaces in order to 
get a snug line. The two examples that fol- 
low will illustrate this point. 


Leh tus Ertl Soaclibig foul Eis Vine) 

















































































































| H eel wel Imiust fli Fort joh| 














































































































The entire class may then watch as one 
or more of the boys suggest how to solve 
each problem. Allowing the boys to do the 
changing of spaces is a good idea. 

The building of this outfit will be a simple 
matter if the woodshop has a circular saw 
and will cooperate. The entire outfit will cost 
less than a dollar and should last for many 
years. 

If the pieces are painted white, with black 
characters marked on each end, it will be easy 
for the teacher as well as the students to see 
them clearly during the demonstration. The 
spaces should have their sizes marked on 
them to tell them apart. 

Along with the unit chart, this teaching 
aid should solve the problem of justification 
in an interesting way. 


COPY FORM AND JOB RECORD 
ENVELOPE 


(Continued from page 208) 


can be of use for future use in setting up 
jobs and as an aid in instruction. It is filed 
away with the job record envelope shown in 
Figure 2, so that it is always available for 
future use. 

The copy form may also be used when 
the students study layout work. When using 
the forms in this way, suggestions for pos- 
sible improvements on the job are written 
on the copy form and in this way definite 
steps are taken to improve. the layouts for 
future use. 

The copy form is made out and approved 
by the instructor before the job is started. It 
is filled out either from the copy submitted 
for the job or is made out directly by a 
student or the instructor to meet the require- 
ments of the job at hand. In every case, the 
job number is always made part of it so 
that it will be filed in the correct job record 
envelope. When filling out the form directly 
from copy submitted, the line number, copy, 
size, and kind of type are all filled in at the 
same time. 

Copy forms also are available, so if a 
production job for the school comes up, the 
copy column of the form can be filled in by 
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PEARL RIVER SCHOOL : é 
PRINT SHOP 
' COPY FORM Pearl River High School 
Print Shop 
Pre j Description of job 
Page No. of job Job Record Envelope 
a Job No. 
Copy Tine No Description 

Size 
Stock 
Amount Required 
Time Started 
Time Completed 
Type Setting 
Lock Up 
Presswork 
Received By 









































Fig. 1. The copy form 


the person wanting the job done. The balance 
of the copy form can then be filled out by 
the students. That is, they can apply the prin- 
ciples and practices of layout when they fill 
in the portions of the form stating the size 
and kind of type used. 

The copy form is kept at the type stand 
while the student is setting the type for the 
job. In this way he has before him the copy 
with all of the information that he will need 
to set up the job. It also makes it easy for 
another student to take over the job in the 
event that the first student has to leave it 
for any reason. 

The copy form, original copy, if any, proofs, 
etc., are kept in the job record envelope 
shown. This gives a very complete record 
of all jobs that are done in the print shop. 


TAPING C CLAMPS 
WILLIAM H. PORTER 
High School 
Northport, N. Y. 


In our high school woodworking classes, 
we find that the covering of the two clamp- 
ing surfaces of C clamps with drafting tape 
hi appreciably in preventing clamp marks 
being left on the wood. 

Disks of drafting tape the same size and 
shape of the two clamp surfaces should be 
cut out with scissors or knife. The disks are 
then glued or cemented to the clamp. — 

Part of our clamps have been treated in 
this manner for some time now. The students 
seem particularly partial to them. There has 
been ar tendency for the drafting tape to 
come off. 
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CABINET DRAWING 


W. W. STURTEVANT 
(Continued from page 175, April, 1944 issue) 
The exercises may be drawn in pencil and 
need not be dimensioned, or if it is desired to 
place the dimensions on them this can be 
done later after the subject of dimensioning 
has been discussed. 
Drawings should first be made of blocks in 
which all edges are horizontal or vertical. See 
Plate 1. The four blocks may be drawn in 


Fig. 2. Job record envelope 


these blocks should be of the same thickness. 

Following these plates, drawings should be 
made of blocks of different thickness but hav- 
ing straight lines. See Plate 3. 

Two methods may be used here. The block 
may be thought of as being built-up from a 
small piece or as being cut down from a large 
piece. See Figure 9. 

The first method is similar to that used by 
the carpenter, while the second is that used 
by the sculptor. 

Plate 4 shows blocks having sloping lines. 






































































































































Fig. 


light lines as if all were of regular outline, and 
then lines drawn to show the shape of the 
different blocks. 

The second plate may show blocks having 
sloping lines as illustrated in Plate 2. All of 


The blocks. are the same length but are of un- 
equal thickness. These sloping lines do not 
slant at any definite angle but are drawn byg@ 
connecting two given points. 

(To be continued) 
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DISSTON 
QUALITY TOOLS 


are standing 
the test of time! 


The Disston tools which so many manual training 
instructors bought for their school workshops are 
proving a most judiciousand foresighted investment. 
Nowadays, when tools are hard to get because of 
war needs, students and teachers alike appreciate the 
long-lasting quality and continued good service of 
their tools by Disston. 


Such tools, skilfully designed and made of fine 
Disston Steel, are built to withstand beginners’ rough 


usage—and by their excellent performance they en- 


courage better craftsmanship and rapid progress. 


FREE copies of the fully illustrated Disston 
Saw, Tool and File Manual are available to your 
students from local hardware dealers. And for your 
own classroom use, Disston is glad to supply, with- 
out charge, educational charts and other instructive 


material. Send in your request today. 


HENRY DISSTON & SONS, INC., 538 Tacony, Philadelphia 35, Pa., U.S. A. .= 











Ne ee Eee ee 


Personal News 


@ ArtHur G. McCreary, director of the Beloit 
Vocational and Adult Education School for 
approximately thirty years, has presented his 
resignation to the members of his Vocational 
School Board at their session in February. His 
resignation will be effective August 31. 

Before he entered the educational field, Mr. 
McCreary had practical experience in the 
carpentry, machinist’s, and toolmaker’s tradés, 
and had been associated with engineering firms 
as sales representative and in conducting 
machinery demonstrations. This experience he 
gained while working for such firms as Allis 

















Chalmers, West Allis, Wis., the Gisholt Machine 
Co., and Steinle Machine Co., at Madison, W: 
and Fairbanks, Morse & Co., in Fp Wis. His 
education in engineering, and his experience in 
teaching and administration was obtained at 
several colleges. 

He has been active both in educational groups 
and in civic affairs. He is a past president of the 
Wisconsin Vocational Directors’ Association, and 
holds memberships in the Wisconsin Educational 
Association, the Beloit Educational Association, 
and the American Vocational Association. He is 
a past president of the Kiwanis club, and his 
civic interests include the Boy Scouts organiza- 
tion for which he served as an executive com- 
mitteeman. He is a member of several war com- 
mittees in Beloit. , 

4 G. F. Lizsenporrer, superintendent of schools 
at Sidney, Neb., for the past 21 years, has been 
named director of the Nebraska state department 





FREE— 


A 24-PAGE 
BROCHURE 
OF IDEAS FOR 





*& LABORATORIES 
* ART ROOMS 
* SCHOOL SHOPS 





* NOW ON THE PRESS 
* WRITE FOR YOUR COPY TODAY 


E.H. SHELDON & 


* TEACHING UNITS 
* HOMEMAKING ROOMS 
* SPECIAL ROOMS 


CO. MUSKEGON, MICH. 


of vocational education. He succeeds Sidney 


is., , Owen, director for the past four years, who has 


resigned to accept a position with the visual 
education division of the U. S. office of education. 
Owen has been with the department for 15 years. 

Mr, Liebendorfer was born in Pawnee City and 
is a graduate of the university. He has been an 
instructor at Chadron college and the university, 
and first started his teaching career in the first | 
junior high school in Lincoln. Mr. Liebendorfer 
has built the vocational education course «t 
Sidney into one of the finest in the state and 
is a recognized leader in the field. 

4 Lr. R. Ranpotpx Karcua, USNR, was 
recently appointed Officer-in-Charge of Publica- 
tions at the Naval Air Technical Training Center 
at Navy Pier, Chicago. He is on military leave 
of absence as principal of the High School of 


Lt. R. Randolph Karch 


Graphic Arts and Printing, Cincinnati, and served 
on thé teacher-training staff at the Pier before 
taking over his new duties. 

¢ Bruno R. Neumann, until recently senior 
economist with the Planning Division of the 
War Production Board, has joined the National 
Foremen’s Institute, Inc, Deep River, Conn., 
as labor economist and editorial director. He will 
make his headquarters at the company’s editorial 
office, 527 Fifth Ave., New York City. Mr. Neu- 
mann will head up the Institute’s research and 
consulting service on labor economics and labor 
relations. The Foreman’s Letter and the Exec- 
utive’s Labor Letter will be under his editorial 
direction. 

4 Evcene Hever, former assistant to A. A. 
Kvorning in his work as supervisor of war- 
production training at St. Paul, Minn., was ap- 
pointed co-ordinator of the Vocational School 
and also ‘supervisor of war-production training. 

4 Mrzton Etutson, formerly at Battle Creek, 
Mich., high school, has been appointed co-ordi- 
nator in the cooperative business training pro- 
gram in Battle Creek. 

¢ Gren Rice who has been the co-ordinator at 
the Battle Creek, Mich., high school for several 
years, has been appointed co-ordinator of the 
retail training program at Western Michigan Col- 
lege of Education. 

> Tnx Jounston has been appointed co-ordina- 
tor of the cooperative business training program 
in Midland, Mich. He was formerly a- related 
subjects teacher on the cooperative program. Mr. 
Johnston replaces Robert Davies who has re- 
signed to accept an executive position with. the 
Boy Scouts of America. 

@ Atten Wuitney has been made co-ordinator 
of the cooperative office training program at the 
Wilbur Wright Vocational high school in Detroit, 
Mich. 

¢@ Howarp L. SHerman, former Rehabilitation 
Field Agent in Grand Rapids, Mich., was inducted 
into the armed services in December and is as- 
signed to Fort Sheridan, Ill. 

4 Orro Baker, former director of the Menom- 
onie, Wis., Vocational School, is receiving his 
officers training in the navy at Princeton 
University. 

(Continued on page 26A) 
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2 Free Delta jon 


help you keep up-to-date 
on equipping the school shop @ 


HOW TO PLAN X= 
On the professional side / ESCHOOL WORKSHOP) 


“How to Plan a School Workshop”— 30 plans from 
a nation-wide competition conducted by Delta. . . 


Not Delta’s plans — but the winners among hundreds of 
plans submitted by the teaching profession. Actual photo- 
gtaphs and layout drawings, for schools large and small. 
Also condensed guide to selection, placement, and effi- 
cient use of the major 
power tools. 44 pages 
of authentic informa- 
tion from the stand- 
point of safety, con- 
venience, teaching effi- 
ciency. Ask for your 
copy — it’s free. 





y 2 On the practical side 


Brand-new “Blue Book for Management, Shop, and 
Production Engineers” — 140 latest case histories 
based on war-production tooling... 


Shows how closely your use of Delta tools in the school 
shop is tied up with the latest practices in the nation’s 
leading industrial plants. Not only are many thousands 
of standard Delta tools in use in production lines, but 
ingenious production engineers have used them as com- 
ponents of the special- 

purpose machines illus- 

trated and described in 

this book—saving valu- 

able time in tooling up 

and also making an 

enormous cost saving. 

76 pages. Use coupon 

on next page for your 


free copy. 


TURN THE PAGE 


For creditable results in shop work 
... give the training that industry wants 


with the machines that industry uses aha hy: 


MILWAUKEE 
V 


... with economy, safety, and size factors 


ideal for school programs! © Power Took 


Delta Unisaw (10” : 
ety Delta 4-speed 
chan Delta 6” Jointer Scroll Saw 
on Cast Iron Stand 


Delta tools were originally desi E 
r iginally designed for the Delta Heavy- 


use of schools and homecrafters. Now they 2mm Duty Shaper 
have been adopted by practically every 
branch of American industry—proving not only 


that their original conception was sound,. but 
Delta 17” 


also that they have the stamina and durability | * i Drill Press 
~ that you want in your school shop equipment. (for metal, wood, or plastics) 


Delia 14” 
Band Saw (wood-cutting , 
or metal-cutting) Delta Industrial 
Delta Toolmaker Grinder with 
Surface Grinder safety shields 


Delta Abrasive Disk 


Delta Abrasive-Belt Finishing Machine 
Finishing Machine 


Delta 12” 
W oodworking Lathe 


Certain tools are available 
to schools under automatic 
priorities (CMP Reg. 5a). 


Counsel Gour Delta Distributor it ] Send for the Delta catalog of 


ee kg low-cost machine tools iilus- 
. on a on on a / trated above. Also get your 
F i f “How to 

THE DELTA MANUFACTURING CO. : ies 0 
661E E. Vienna Ave., Milwaukee 1, Wisconsin ’ Plan a School Work- 


d f rsonal copy of the following: : Oo and “Blue 
— Ca talog of low-cost Delta machine tools. ms » Foe for Manage- 
Sine gt! for esagunent, Shop, and ne ment, Shop, 1Pro- 


Production Enginee: y 
C0 How to Plan : schoo weno: pra ira-poonaN % 
Name oe ing page. Tear out Delta Non-Ferrous 
Address and mail coupon. Cut-off Machine 
4 ihe (also Abrasive Wheel model) 
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What Better Proof Could Be Asked For? 


When Uncle Sam put his O.K. on the School 
Training program, it was done for one main 












purpose. 
And that purpose was — TO HELP WIN THE 
WAR! 

» The war is not yet won — in fact, the hardest | 
part lies ahead. 

tics) So the need for trained men and women to help \ 
produce the materials that will win the war ex- | 

_ ists just as vitally today as ever. 





If you need more machines, more equipment, 
more supplies to help in this training program 
—by all means order them now. 


; Time is important—lost days can take their toll | 
b gl in lives of men on the fighting front—don’t de- | 



















| lay checking your new Brodhead-Garrett cata- 
fy log and ordering what you need NOW. We'll 
GU _ see that your order gets the very best possible | 
° attention and service 
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BRODHEAD-GARRETT CO. 


“Supplying Defense Training Needs to Schools in All 48 States” 
CLEVELAND, OHIO 





2 STREET AO Re rt 


(Continued from page 22A) 


4 C. M. Miller, director, Kansas State Board 
for Vocational Education, Topeka, Kans., and 
other members of the staff of the state board are 
conducting conferences on educational training 
and placement of demobilized men and women 
from the armed services, and retraining, place- 
ment, and adjustment in the community of 
returning people who have been dislocated because 
of their work in some war activity. These con- 
ferences are being sponsored by the superin- 
tendents of Kansas schools in Wakeeney, Hutchin- 
son, Dodge City, Holton, Beloit, and Neodesha. 

¢ Donan K. BECKLEY, on leave from Rochester 
Athenaeum and Mechanics Institute, Rochester, 
N. Y., is employed as an instructor at the U. S. 
Naval Flight Preparatory School at Monmouth 
College, Monmouth, Ill. Among the subjects 
taught to prospective Navy fliers at this institu- 
tion are physics, engines, theory of flight, and 
mathematics. 


4 J. C. Beswick, formerly chief of the Bureau 
of Trade and Industrial Education, and state 
director of vocational training for war-production 
workers for the California State Department of 
Education, passed away on February 17. Mr. 
Beswick had been a member of the California 
State Department for over 25 years. 

4 Grorce Exzeson, mechanical drawing and 
drafting instructor at. Boys’ Trade and Technical 
High School, Milwaukee, Wis., for 31 years, died 
recently at his home after a short illness. He was 
born in Milwaukee and took his school and 
college studies in that city. 

Mr. Elleson was a member of the Milwaukee 
Schoolmasters’ club. He is survived by his wife, 
a daughter, a son, and a brother. 





“We must help our young people to 
participate in the culture of the world 
and make a curriculum from their needs.” 

~—R. L. Cooley 








WAR BONDS REACH 
WORKERS IN THIS REG- 
ISTERED, WINDOW 
TYPE SAFETY ENVEL- 
OPE. EACH BOND 
HELPS US WIN. 


the Post Office Department. 


study of envelope printing. 


MILWAUKEE 





The War Bonds YOU buy reach you in envelopes like the 
one pictured above via Uncle Sam's vast delivery system, 
Envelopes are doing many 
a war-time job—will do many a peace-time job. That is 
why your curriculum can profitably devote time to the 


WESTERN STATES ENVELOPE CO. 


WISCONSIN 














Association News 


4 At the Regional Meeting of Trade and In. 
dustrial Supervisors at Chicago, Ill., on February 
22, the Central Regional Association of Siate 
Supervisors was organized. The association was 
formed for the purpose of affording a mor 
complete interchange of information between 
state supervisors of the region than has been 
possible up to this time. 

E. F. Riley of North Dakota is vice-president, 
and Laurence Parker, state supervisor, Trade and 
Industrial Education, Pittsburg, Kans. is 


secretary. 

@ The Michigan Vocational Association will 
hold its first state-wide convention with head- 
quarters at the Pantlind Hotel, Grand Rapid; 
Mich., on May 11, 12, and 13. This state-wide 
vocational education conference will be attended 
by superintendents. with vocational programs, 
directors of vocational education, directors of war 
training, supervisors, co-ordinators, and teachers 
of vocational education. All exhibits will be 
housed in the civic auditorium adjoining the hotel. 

The Michigan Industrial Education Society 
will hold its annual convention sectional meetings 
starting Friday, May 12, with a general session 
at 9:30 a.m., at the same place. 

¢ The main address at the February meeting 
of the Industrial Arts and Vocational Education 
Society of St. Louis, Mo., was given by Mr. 
Joseph Chapman, director of personnel, Division 
of the Curtiss-Wright Co., Airplane Division, St. 
Louis, Mo. 

Mr. Chapman’s informative talk explained the 
actions and policies of the Curtiss-Wright Com- 
pany in their dealings with skilled, semiskilled, 
and unskilled Negro workers, thus clarifying many 
rumors being circulated by some who do not 
possess accurate information. 

After clarifying the policies of the company, 
Mr. Chapman stressed the importance of; indus- 
trial arts and vocational education in the public 
schools, for work now nécessary in an “&ll-out” 
war-production effort, and also for the many 
skilled jobs in the postwar world. 

The Industrial Arts and Vocational Education 
Society will long remember this talk as one 
supporting their urgent plea for all parents, school 
administrators, and the general public to give 
industrial arts and vocational education its proper 
place in the school system. 























News Notes 


4 L. H. Dennis, secretary of the American 
Vocational Association, in a recent newsletter, 
makes the following statements: 

“Government authorities and Congressional 
leaders are becoming very active in the discussion 
of plans for the disposal and utilization of surplus 
government-owned machine tools and equipment. 
We have had several conferences with members 
of Congress, representatives of the Machine Tool 
Builders’. Association, government officials, and 
others, relative to this matter. 

“We believe it is essential that our state and 
local vocational leaders begin to make an analysis 
at once of their machine tool and me anmge 
needs. These should be prepared in the form of 
lists of needed machine tools and equipment. All 
city directors of vocational education should 
work in close cooperation with the state board 
for vocational education, as the recommendations 
of the state vocational staff yal have consider- 
able bearing in securing with less delay some of 
this equipment when available for distribution. 
This may be sooner than we realize.” 

¢ Returning soldiers, ex-warworkers, students, 
a parents, counselors, and others who 

to know about professional opportunities 
(Continued on page 29A) 
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Printing ¥ 
Education \ = . 


IS basic in the Modern School 


™ It motivates and coordinates all academic work 
™® It employs the modern activity philosophy “learn by doing” 
™® It provides for individual differences through its wide range of activities 
™ It socializes the life and interests of all students 
™ It develops leadership abilities 
ATF 


® It develops a feeling for beauty of line and form , 
Webi tny = Education and 


Engineering Service 
for School Architects 


Our Education Department will 
gladly assist you and the architects 
of your new school in the organiza- 
tion of your printing and graphic 
arts department. Layouts and speci- 
fications like that illustrated above 
for any size general, junior high, 
senior high, vocational or college 
printing plant are available without 
charge. Write on school stationery, 
mentioning type of school and size 
of class to be accommodated. With- 
out obligation, of course. 


® It creates an interest in a leading American industry 


™ It serves as a publicity medium under school control 


American Type Founders 


Department of Education 
200 Elmora Avenue, Elizabeth B, New Jersey 
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“CHAMP” OF THE BLACKS. . . . Did you ever hear the champ “box-fighter” say over 


the radio “Hello, Mom. It was a great fight! But I won.” We say there’s no 
fight at all, it’s Higgins all the way. When millions of bottles have been 
used by multitudes of people all over the world for 64 years and the demand 
is greater than ever, YOU’VE GOT TO BE A CHAMP. 


Send for a color card. 
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SLide 
hules 


IN PRODUCTION 





sores 


qacecenee® 


J Lines + 3 Prices + Immediate Delivery 


SIMPLE INSTRUCTION MANUALS INCLUDED 


Made for the emergency—they will serve well for teaching and, later, for graduate 

application and use. They come in good looking leatherette cases and are accom- 
panied by comprehensible instruction manuals which the student will find valuable 
as a supplement to class instruction. 


Leucusee="" 


1452D. Ten inch Celluloid Face bevel edge slide rule. Inches and metric rules on 
bevel edges. Scales A, B, Cl, C, D and K on slide front. Seales S, L and T on 
reverse side. Attractive leatherette case. List Price $3.50. 

14444D. Five inch Celluloid Face POCKET style slide Rule. Scales A, B. Cl, C, 


D and K om slide front. Seales S, L and T om reverse. Leatherette Pocket case. 
List Price $2.25. 


1446D. Ten Inch Printed surface slide rule. Inches and metric 
ere Rate & es SS et on slide front Seals 5, Land 


rules on vertical 
In ease. List Price Subject to special 


"Ton reverse side. 
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8074 E. 28th Avenue 


Essential Aids to 
Sound Instruction 


| Obsolete, “slow”, inefficient tools inevitably 
1 create sloppy work habits. The tools that are 
| “the choice of better mechanics” are the logical 
choice for the training of capable future mechanics. 
Actually working with such tools . . . gaining first- 
hand knowledge of their superior accuracy, speed, 
power and flexibility, is indispensable in develop- 


To vocational schools everywhere Snap-on tool 
service is available through 37 factory branches. 
Send for catalog of the complete Snap-on line. 


SNAP-ON TOOLS CORPORATION 
Kenosha, Wisconsin 














CORRECTION 


Wrought Iron Bar 100 in. long 


1 sq. in. cross section 





The accompanying . table 


Load in| Total elongation 











is to replace Table I shown | Pounds in’ inches 
on page 127 of the March, | 5,000 +02 In the range between 5,000 to 25,000 lbs. 
944 * ‘ @ elongation is proportional to the load. 
1 » issue. The present 10,000 04 There is no ent set when the load is 
table shows a beter arrange- sicaee ae renoved. the maevease, wate stress (about 
* es > . ° r sq. in. is about 1/2 of 
ment and contains the cor the elastic limit, and 1/4 of the ultimate 
rection of an error that in- | 20,000 -08 strength. This Saandnenee a factor of 
Toes : z re ety of 4, which is what the designer 
advertantly: crept into the |25, 000 -10 would use where a steady load is involved. 
one published in the March 
25,000 | Elastic limit The elongations increase more rapidly than 
issue. the loads. . 
The elongations listed are rene) A See a 
0, ° ongation (highly variable in a. lon 
those which occurred in a piece) increases, resulting in po A 
bar that was 100 in. long. [40,000 8. stretch. Material is injured but does 


They are, therefore, not to [50,000 


20 to 30 


not break. 





be looked upon as elonga- 








50,000 | Ultimate strength -- bar ruptures or breaks. 








tions per inch. 














News Notes 





(Continued from page 26A) 


in helping injured persons to re-establish them- 
selves economically will want to read the com- 
posite summary of available literature on “Voca- 
tional Rehabilitation as a Career” just completed 
by Sarah Allen Beard and published by Occupa- 
tional Index, Inc., New York University, New 
be afb Y. Single copies are 25 cents cash 


high TigeaBgaanties Se geadlnmerracinghh geo 
tional Abstracts, covering occupations in 
postwar employment prospects are Se caek” tee 
editor of the series is Professor Robert Hoppock 
of New York University. Advance orders for the 
nant: 10,40. the weiss Yeny hee ploced Sew at $2.50. 
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Table | 


4 A four-volume report of a Congressionally 
sponsored survey on ‘higher education among 
Negroes has recently been published by the U. S. 
Office of Education. The report covers the matter 
of restricted opportunities for education among 
Negroes, the economic and social factors growing 
therefrom, the resultant loss in man power, partic- 
ularly’ for the armed forces and industry in 
wartime, and recommendations for action. The 
report includes “Socio-Economic Approach to 
Educational Problems” (Volume I), 40 cents; 
“General Studies of Selected Colleges for Negroes” 
(Volume II), 30 cents; “Intensive Study of 
Colleges for Negroes” (Volume III), 30 cents; 
and a “Summary” (Volume IV), 15 cents. 

Copies of this report may be purchased from 


‘the Superintendent of Documents, Government 


Printing Office, Washington 25, D. C. 

4 The Chicago Public School War Production 
Program under the direction of Philip L. Mc- 
Namee is making a poster appeal to men and 


women who can spare a few hours in the evening 


to learn a special skill needed in a war plant. 
Class hours are from 6:00 to 10:00 p.m. every 
evening except Saturday and Sunday. The pro- 
gram is financed by the U. S. Government 
through the State Office of Public Education, and 
in turn through the Chicago Board of Education. 

The courses now in session cover machine 
operation, learning to operate a lathe, drill press, 
milling machine, etc. ; radio, repair and construc- 
tion; automobile, repair and maintenance; avia- 
tion engines, repair and maintenance; inspection 
of machine parts; blueprint reading; welding, 
electric arc. 

4 Co-ordinator-instructors of cooperative part- 
time retailing and office practices programs will 
have the opportunity of summer school work at 
Kansas State Teachers College of Emporia, Kans. 
A two-credit course in “Organization and Admin- 
istration of Vocational Distributive Education 
and Office Training” will be given by Warren 
G. Meyer, state supervisor of distributive educa- 
tion, and H. D. Shotwell, co-ordinator-instructor 
of office practices at Topeka, Kans. Mrs. Flora T. 
Young will be the instructor in a second two- 
credit course entitled “Methods in Distributive 
Education.” Classes for the first four weeks’ 
session will begin May 29. The work will be of 
a practical nature so that students may put into 
practice next fall the materials which have been 
worked out. 

4 New night school classes embracing pre- 
induction training courses have been started at 
the new Topeka, Kans., trade school, and will 
be held from 6:30 to 9:30 on Tuesday and 
Thursday nights. These preinduction classes in- 
clude courses in field photography and darkroom 
techniques, radio code, machine shop, arc and 
gas welding, and radio mechanics. 

4 Men are urgently needed to conduct inspec- 
tions in business establishments to determine com- 
pliance with Fair Labor Standards Act, it was 
announced by the U. S. Civil Service Commis- 
sion. Two years of responsible business experi- 
ence is required, or graduation from a college 


with a major in either accounting or law. 
Continued on next page) 
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(Continued from previous page) 4 The Jam Handy Organization, 2900 E. Grand 
Blvd., Detroit 11, Mich., announces the com- 






week. Appointees must be willing to work any- sets are immediately available. 
where within the states of Illinois, Indiana, and Light on Mathematics: 24 subjects, totaling 
Wisconsin. 1087 individual photographs, drawings, graphs, 
t Applicants should visit ‘or write to the U. S. diagrams, and pictorial exhibits. 
Civil Service Commission, Room 1048, New Post Air-Age Physics (Mechanics) : Series of 15 
Office Building, Chicago 7, II. slide film subjects, comprising a total of 846 
# The twenty-fourth annual observance of’ individual pictures. 
National Boys and Girls Week is scheduled this Mechanical Drawing and Drafting: (Supple- 
year for April 29 to May 6 inclusive. mentary aids) kit set of 18 subjects, 1112 
The rise in juvenile delinquency, and the war+ individual pictures, covering basic and more 
time dislocation of the normal life of boys and advanced geometric constructions, mechanical 
girls, have created problems for youth that make drawing projects, and an appreciation of the 
it evident that more assistance is needed now uses to which drawings are put in the shop. 
than was necessary in times of peace. The activi- 4A test program to record properties of 
ties of the week are designed to bring to the laminated materials, and to standardize specifica- 
attention of the community the problems, inter- tions and determine “best use” applications has 
ests, and recreations of its youth, and also the just been established at Johns Hopkins University, 
youth-serving organizations which labor for the Baltimore, Md. It is a wartime development 
development of good citizenship and character in which is conceivably projected for possible 
growing boys and girls. permanent establishment. 




























































Tools Worthy of the Hands 
In Which You Instilled the Skill 


Conversion of willing but untrained hands into the sensitive, capable hands of skilled 
machinists has been a service to our Country that cannot be overestimated. 





No one appreciates the value and effectiveness of your contribution to victory more 
than the makers of STARRETT Precision Tools. 






Starrett Tools will continue to be worthy of the skill and confidence that you have 
taught and are teaching a great new generation of fine tool users to respect and 
appreciate. 








THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 
World’s Greatest Toolmakers 





Now, with Service Star 















Positions pay $225 a month for a 48-hour pletion of the following slide film kit sets. These 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


The testing program originated when a number 
of manufacturers united in providing facilities for 
the tests in the Johns Hopkins School of 
Engineering, and to facilitate the collection of 
concrete facts about laminates as applied to the 
wartime aircraft field. 


New Publications 


Elements of Blueprint Reading 

By H. B. Cobaugh. cane 67 pages, 834 by 11 
in. Price, 72 cents. Published by. The Bruce 
Publishing Co., Milwaukee, Wis. 

A brief course combining visualization and 
sketching. The author of this book believes that 
the ability to visualize an object from a drawing 
(blueprint reading) is most easily developed by 
one who knows haw to make a drawing of that 
object himself. 

The sketching, throughout the course, is done 
directly on the plates showing pictorial represen- 
tations of objects, and there also“are spaces in 
which various answers to questions may be 
written. 

Tests are interspersed :arnong the various units. 
The last unit is based entirely on working draw- 
ings from industry. 

Aircraft Sheet Metal Work 

By Clarence A. LeMaster. Cloth, 388 pages, 
6%4 by 93% in., illustrated. Price, $3. 75. American 
Technical Society, Chicago, Ill. 

A textbook: to be used in training beginners 
and apprentices in the aircraft sheet-metal work. 
The author, who has taught many beginners in 
this subject, starts out by giving the student a 
list of safety precautions so that he may learn to 
work safely from the very start. Then the tools 
used by the aircraft sheet-metal worker are de- 
scribed and their uses explained, after which the 
student is introduced to blueprint reading. Then 
follow chapters on template layout, pattern de- 
velopments, riveting, skin fitting, general fabrica- 
tion, soldering, brazing, welding, assemblying, re- 
pairing, ahd information about the various 
materials used in aircraft construction. 

The book may also be used as a reference by 
experienced mechanics in the trade. . 
Engineering Drafting Problems 

By Kenneth E. Quier. Paper cover, 814 by 10% 
in. Price, $2.50. Harper & Bros., New York City. 

A set of drafting plates which can be used with 
any textbook. The plates cover the elements of 
engineering drafting, and the professional phases 
of drafting met in the mechanical, civil, chemical, 
and electrical engineering fields. 

A good grade of drawing paper has been 
chosen for the plates so that the student can make 
the necéssary graphical solutions directly upon 

em. 

Exploring the Industries 

By Chris H. Groneman and E. L. Williams. 
Paper, 160 pages, 844 by 11 in., illustrated. Price, 
70 cents. The Steck Co., Austin, Tex. 

The authors of this book present a conducted 
tour through the various industries to the student, 
explaining to him by word and pictures what men 
do to earn a livelihood. 

The occupations studied cover those of the 
draftsman, the woodworker, metalworking, forg- 
ing, sheet-metal worker, art metal practices, and 
electricity. In each of these fields, the student has 
an opportunity to learn by personal participation 
something about the materials, tools, and processes 
used in the respective occupations. 

Maintenance Arc Welding 

Prepared and published by The James F. Lin- 
coln Arc Welding Foundation, Cleveland, Ohio. 
Cloth, 233 pages, 6 by 9 in., illustrated. Price, 50 
cents in U. S. A., 75 cents elsewhere. 

A symposium on the savings effected by using 
arc welding in maintenance jobs in a large num- 
ber of plants of diverse kinds. 

A Shady Hobby 

By Jean Frances Bennett. Cloth, 71 pages, 754 
by 10% in., illustrated. Price, $2. The Bruce Pub- 
lishing Co., Milwaukee, Wis. 

(Continued on page 32A) 
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LIGHTED PICTURES 


MAKE PRE-FLIGHT AERONAUTICS 


Pre-flight Aeronautics instruction is here to stay and 
Pilot Training in schools and colleges is here to stay. 
Military aviation, Civilian Transport and Freight Flights 
exceed the most optimistic expectations of 10 years 
ago and point the way to tremendous expansion of air 
facilities after the war with a corresponding increase in 
demand for Pre-flight Aeronautics training. 

Hundreds of Jam Handy Pre-flight Aeronautics Pilot 
Training Kit-sets are now in use in leading schools and 
colleges . . . and more are constantly being applied. 
1,742 lighted pictures in 24 slidefilms provide a com- 
plete step-by-step visual explanation of each phase of 
aviation. 

Original pictures, photographs, cross-sectional 
views, drawings, diagrams and charts comprise this 
Pilot Training Kit-set. Each picture is captioned for 
reading aloud by teacher or student. Each can be held on 


The JAM HANDY Organization 


* NEW YORK, 1775 Broadway * WASHINGTON, D. C., Transportation Bldg. * DETROIT, 2300 E. Grand Blvd. 
* DAYTON, Talbott Building * CHICAGO, 230 N. Michigan Bivd. * HOLLYWOOD, 7046 Hollywood Bivd, 


EASIER FOR ALL 


the screen while difficult points are made quite clear. 
Try These Slidefilms Without Obligation . . . See for 
yourself this Jam Handy Pre-flight Aeronautics Kit-set. 
If you are teaching Pilot Training, mail the coupon 
below to find out how you can have a free 10-day trial in 
your classroom. Or, you may order the complete set of 
1,742 pictures in 24 slidefilms for only $65 ...n 


THE JAM HANDY ORGANIZATION 
2900 East Grand Bivd., Detroit 11, Michigan 
() Please enter our order for the Pre-flight Aeronautics, 
Pilot Training Kit-set. 


(] Please send me full details as to how I may try out 
this Kit-set in my own classroom. 
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A title that arouses interest but which does not 
disclose that the author presents a charming ac- 
count, and practical suggestions and rules on how 
to cut silhouettes. 

The illustrations used in her book show her 
own artistry and skill, and act.as a great incen- 
tive to the reader to try to learn how to do 
equally fine work. 

Marine Coppersmithing 

By Frank J. Carr. Cloth, 195 pages, 6 by 9 in., 
illustrated. Price, $2. The McGraw-Hill Book Co., 
New York, N. Y. 

A helpful book for the beginner, the apprentice, 
and the mechanic at a trade which at present 
could use many more skilled workers. 

The material in this book describes the tools 
and equipment needed in the craft, the torches 
and forges: used by the coppersmith, how to an- 
neal the various copper alloys, acids used for 
cleaning and as a flux for soldering, methods of 
soldering, sweating, and wiping copper, brazing, 
making flanges, making reducers and branches 


bending tubes, — templates, using expansion 
es mete, ont shipwork. 


By ey Wileen H. Johnson and Louis V. Newkirk. 
— 197 pages, 834 by 11% in. Price, $1.72. 
The Macmillan Co., New York City. 


lettering, r 

making of working drawings, freehand sketching, 
the making of cohinel aaa and. isometric drawings, 
geometric construction, sheet-metal drawing, and 
drafting methods used by those who make ‘the 
drawings for machinists, aircraft mechanics, and 
workers in the building trades. The subjects of 
graphs, maps, ) one and duplicat- 
ing, are also cove 
Technical Handbook 

By Edward H. Lang. Paper, 108 pages, 534 by 
1S in. Price, $1. Prentice-Hall, Inc., New York, 


SS book for students, apprentices, and mechanics 
on problem solving for shop, laboratory, and fac- 
tory. It contains a review of the common arith- 











Dumore Hand Grinders 
are useful in polishing, 
correcting or sharpen- 
ing of dies and tools, 
carving, spark testing 
of steel, and numerous 
othertasksin metal and 
wood working shops. 










Fully described 
in Catalog 42. 











SOLD BY AUTHORIZED INDUSTRIAL DISTRIBUTORS 
IN ALL PRINCIPAL CITIES 
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The operation and care of a Dumore Precision Grinder is a 
valuable experience in training the student to work to the 
close limits which are becoming more and more common 
in all manufacturing. Furthermore, the Dumore Precision 
Grinder will in all likelihood be the preferred tool in the 
shop to which he will eventually go, because Industry has 
learned the many advantages offered by the adaptability, 
accuracy and economy of this. tool, and is applying it to a 
wide range of production jobs as well as conventional tool 
room work. Catalog 42 and other literature are yours for the 
asking. Write the Dumore Company, Tool Division, 
Dept. TE22, Racine, Wisconsin. 


DUMORE 


PRECISION AND 
OFF-HAND GRINDERS 



























metical operations; the solving of problems 
the ; areas volumes; logarithm 
graphs; laws of gases; density and specif 
gravity; heat; the simple 


and power; and acceleration; propertie 
of materials; properties of sections; d.c. eleciri 
city; chemical computations; and use of the slic 


a Can Make It 
By Louis V. Newkirk and LaVada Zutter 
Cloth, 214 pages, 77% by ie in. ee by 
Silver, Burdett & Co., New York, N. 
A book filled with delightful ee eiais and 
— for things that youngsters will eager! 
mi 


The ns in the book cover articles fo 
personal adornment, toys and games, gifts and 
decorations, and articles for the po and home. 
Illustrated Technical Dictionary 

Edited by Maxim Newsnesh, Cloth, 352 pages, 
6% by 9% in. Price, $5. Published by The 

Philosophical Library, New York, N. Y. 

A dictionary con’ technical definitions o/ 
current terms in the of aeronautics, mathe. 

matics, architecture, industrial arts, the science; 
mechanical trades, and industrial processes. 
The Craftsman Prepares to Teach 

By David F. Jackey and Melvin L. Barlow. 
Cloth, 184 pages, 534 by 75% in. Price, $2. The 
Macmillan Co., New York City. 

A book which will help the skilled craftsman to 
ee een ae ee The content is 

into two parts. The first one is on mak- 
ing the course of study, and the second on factor 
of successful teaching. 

The book is small yet comprehensive enough to 
be a real help to the man who is thoroughly 
familiar with one trade, but who is now con- 
fronted with the problem of teaching that trade 
to others. 

Blueprint Reading 

‘By Fred Nicholson and Fred age Cloth, 141 
pages, 734 by 10 in. Price, $2. D. Van Nostrand 
Co., New York City. 

A very helpful book on blueprint reading in 
which the actual blueprint reading has been kept 
in the foreground, and sketching has been rele- 
gated to the subordinate position. 

Machine Shop Work 

By John T. Shuman, Horace H. Lowell, Lewis 
H. Bardo, and J. O. Corbin. Cloth, 499 pages, 
5% by 8% in., illustrated. Price, $3.50. American 

Technical Society, Chicago, Il. 

A very comprehensive text for the beginner 
who is preparing himself as a machinist or tool- 
maker. The material is well illustrated and gives 

explicit directions on how to use the common 
par tools, including layout, measuring, and in- 
spection tools; oo to do chipping, filing, scrap- 


ing, and ; how to use drilling 
machines; afd cut gears and perform ibtarking 
operations. 


It is an excellent text for the apprentice, the 
student in trade and part-time and full-time trade 
and vocational schools, adult evening classes, and 
for the practical mechanic who wants to refresh 
his memory on things forgotten or not perfectly 
understood. 


Vegetable Dyes 
By Douglas Leechman. Paper, 55 pages, 5 by 
6% in. Price, 35 cents. Oxford University Press, 
—- Canada. 
interesting booklet which tells in concise 
Pace how to prepare dyes from barks, weeds, 
berries, vegetables, and fruits, and having made 


_ the dyes, how to use them on wool and other 


fabrics. 
Practical Radio for War Training 

By \M. N. Beitman. Paper cover, 336 pages, 6 
by 9 in., illustrated. Price, $2.95. Supreme Publi- 
cations, » Il. 

Written by a man who has taught the subject 
in the public schools and in the army, this book 
covers the subject matter in a very comprehensive 
manner. 

The contents is divided into 19 chapters in 
which the mechanics' and the mathematics of 
radio are explained, as are also circuits using 
resistors; properties of coils and transformers; 
properties of condensers; L, C, and R, combined 
circuits; how meters work; vacuum tubes; power 


(Continued on page 34A) 
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ERE’S a sound, practical problem that 
atelons of will help your Pre-Induction Trainees 
> science learn blueprint-reading—an important re- 
of quirement when they enter the service. Ask 
, $2. Thi them to draw the correct orthographic 
ftsman tof views of this Idler Bracket for Belt Conveyor. 
content is 


on mak. Encourage them to use Typhonite Eldorado 
mn factors i 






drawing pencils. Every line made with these 
coma master tools is crisp and clear, opaque and 


ot node firm. The result? Dependable, easy-to-read 


blueprints. 


loth, 
Seateand Month by month the makers of Dixon’s 


ading in’ Typhonite Eldorado drawing pencils conduct 


“ wm what is regarded as a highly instructive 


supplementary service for instructors. Are 
l, Lewi : : 
9 eg you making full use of it and of the pencils 
merican 


seeinne: T Eldorado? 

id gives 

ommon 

and in- 

; Scrap- 

baching School Bureau, 

Pencil Sales Dept., 

op Sa Joseph Dixon Crucible Co., 
d i . . 

ar . Jersey City 3, N.J 

rfectly 


that make it possible—Dixon’s Typhonite 


~ the SOLUTION: We will send you a free blueprint showing the solution 
’ of this problem. Write to the address below within thirty days. Specify 

CPOncise 

weeds, Blueprint No. i28-J6. 
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described the various types of rivets used, th 


‘kinds of joints, rage ggg of rivets, types 0 


riveting, removal of rivets, and shop hints o 
riveting. 


Aerodynamics of the Aeroplane 

By W. L. Cowley. — 201 pages, 5% by 
7% in. Price, $2.25. The Ronald ress, Ney 
York, N. Y. 

A concise text. giving the student a gener: 
knowledge of the principles underlying the sub- 
ject of aerodynamics. 

The book covers the airfoil, the propeller, the 
plane in steady flight, aerodynamic measurementy 
in: model and full-scale tests, airfoil theory, fluid 
motion, and vibrations in aircrafts. 

Mathematics for Technical Students 

By Murlan S. Corrington. Cloth, 226 page) 
5% by 8% in. Price, $2.20. Harper & Bros., New 
York, N.Y. 

A mathematics text for those aiming to pre. 
pare for entry into industrial fields. It presents 2 
combination of the theoretical and the ee 

It presents a review of the fundamentals of ap- 
plied arithmetic, simple algebra, logarithms, quad- 
ratic equations, simultaneous equations, and prac: 
tical applications of trigonometry. 

The Manufacture and Fabrication of Steel 

By Ernest J. Teichert. Cloth, 487 pages, 5%, 
by 8% in., illustrated. Price, $4. McGraw-Hill 
Book Co., New York, N. Y. 

This is Volume II of a three-book series pre- 
pared for training those who are about to enter 
the iron and steel industry, or are preparing 
themselves for one of the engineering professions. 

The book covers in quite a comprehensive 
technical manner the various methods used for 
making and fabricating steel, making wire and 
tubular products, and the welding, forging, and 
foundry processes. 

Teacher's Manual 

By Nicholas Moseley. Cloth, 208 pages, 5%4 by 
7% in., illustrated. Price, $2. Cornell Maritime 
Press, New York City. 

_This book is designed to help those who. have 
to act as instructors in giving military, marine, 
vocational, and industrial training. 

The book is divided into two parts, covering 
teaching methods and practices. It also contains 
a list of selected references. 

Your Share 

By Betty Crocker. Paper, 48 pages, 534 by 8 
in. Prepared by the Home Service Staff of Gen- 
eral Mills, Inc., Minneapolis, Minn. 

This booklet contains 52 menus, 226 recipes, 
and 369 hints on how to make our food supplies 
extend farther. 

Suggested Shop Problems for Hand Skill Practice 
in Air Craft and Sheet Metal Work 

By I. D. White. Paper cover, spiral, 100 pages, 
8% by 11 in. Price, $3.75. The Metal Crafts 
Guild, Brooklyn, N. Y. 

This book contains general directions on blue- 
print reading and drafting; describes how to use 
the hand and bench tools which the sheet-metal 
worker uses; and presents numerous sheet-metal 
projects for layout, forming, drilling, riveting, and 
assembly practice. 

The book also presents a number of problems 
in sheet-metal pattern development. 

Ten | on Meat for Use in Schools 





(Continued from page 32A) 
supplies; audio amplifiers and accessories; radio 
frequency voltage amplifiers; detectors; receiver 
circuits; oscillators; radio transmitter circuits; 
lines, antennas, and radiation; and meter and 
electronic test equipment. 
Occupations Today 

By John M. Brewer and Edward Landy. 
Cloth, 377 pages, 6% by 9 in., illustrated. Price, 
$1.64. Ginn and Company, Boston, Mass. 

A book on guidance both for the war and the 
postwar era. It outlines a method for studying 
occupations and how to make use of the school 
to prepare for the one chosen. It also shows the 
part which cooperation has to play in making 
the worker successful in the vocation for which 
he has prepared himself. ‘2: 

Basic Problems in Descriptive Geometry 

By William Wirt Turner and poi P. Buck. 
Sixty sheets, 834 by 11 in. Price, $1.75. The 
Ronald Press Co., New York City. 
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A series of 60 work sheets based on third- 
angle projections. The sheets will fit any standard 
textbook and provide drill in applying and de- 
termining true lengths, true size of planes, per- 
a geteciag relationships, piercing points, and the 
like. 

Practical Radio and Electronics Course for Home- 

Study, Vols. I, Il, and Ill 

Prepared by M. N. Beitman. Price, $3.95 per 
set. Supreme Publications, Chicago, Ill. 

A series of 53 lessons prepared for home study. 
The books cover the field of radio and electronics 
quite fully. Among the subjects covered are tele- 
vision, UELF., , ignitron, X rays, FM, 
radio servicing, and radio transmitters. 

Manual of Aircraft 

By’ Marvin: G. Roth. Cloth, 96 pages, 514 by 
7% in., illustrated. Price, $1.25. McGraw-Hill 
Book Co., Inc., New York City. 

A concise text on the things which the aircraft 
riveter must know and be able to do. In it are 


Prepared by National Live Stock and Meat 
Board, Department of Home Economics, 407 E. 
Dearborn St., Chicdgo, Ill. 

The booklet contains 148 pages, 574 by 8% in., 
illustrated. Price, 10 cents. 


BOOKLETS AND PAMPHLETS 


Women’s Work and the War 

By Mary Elizabeth Pidgeon. Occupational 
Monograph No. 36. Science Research Associates, 
1700 Prairie Ave., Chicago, Ill. 


Crafts for Convalescents 

By the Chicago Public Schools Industrial-Arts } 
Department. The booklet is sponsored by Gray 
Lady Hospital and Recreation Corps, Chicago 
Chapter, American Red Cross. 
Steel Products Manual 

By the American Iron and Steel Institute, 350 
Fifth Ave., New York City. Price, $2.50. 

(Continued on page 36A) 
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Understanding Juvenile Delinquency, Publication 300 
and Controlling Juvenile Delinquency, Publica- 
tion 301 
These are U. S. Department of Labor publica- 

tions, and may be obtained at 10 cents each from 

the Superintendent of Documents, Wash- 

ington, D. C. 

Safety Education in the School Shop 
A 56-page pamphlet published by the National 

Safety Council, Inc., 20 North Wacker Drive, 

Chicago, Ill. Price, 50 cents. 


The Teacher of Mathematics and the War Savings 

Program 

A 38-page pamphlet for elementary and high 
school classes in mathematics and business arith- 
metic. This material is obtainable in quantities 
from the State War Finance Offices, or from the 
Education Section of the War Finance. Division, 
U. S. Treasury Department, Washington 25, D. C. 











Shop Equipment News 








New Products — Publications 





IMPROVED UNIVERSAL SAW 

An improved model of the Wallace No. 11 
Universal Saw which can accommodate extension 
tables providing ripping capacities of 24, 36, 
or 48 in. is now available. 

These larger extension tables are designed to 
handle the sawing of large plywood panels. 

They also facilitate ripping assembled material 
to accurate width after assembly, as in the case 
of tongue and groove material used in “the 
manufacture of export boxes for the army 
and navy. 





“Practically” equipped school shops will be the 
great need this year and in the post-war years— 
for broader vocational training of present students 
and the hundreds of returning servicemen. 


Atlas tools are ideal for this purpose. Their cost 


is low. 


cost of a ‘single larger tool. And the trainin 


You can buy several machines for the 


aining they 


offer is complete because they have the precision 
and variety of operation found in larger tools. 


Although much of Atlas production goes to war 
plants today, delivery to schools is by no means 


‘out of the question. Ascertain your fall 
needs now... 


and write for latest deliv- 


Improved Universal saw 


Tongue and groove stock does not always run 
accurately in width and also may not pull to- 
gether uniformly to over-all size. With the new 
extension tables on the Wallace No. 11 Saw, 
such material is‘first put together and then ripped 


‘to the desired size. 


The No. 11 Universal Saw is ‘available with 
one or two hip., single- or three-phase motors, 
geared to offset the spindle and provide a 3-in. 
depth of cut with 9-in. diameter blades, and 
4-in. with 11-in. blades. The motor tilts for 
bevel work, the table remaining in a horizontal 
position. Manufactured by J. D. a & Co., 
140 S. California Ave., Chicago, Ill 

For brief reference use [AVE—510. 


A VERSATILE WOOD LATHE : 

The deep gap bed of a new lathe offered by 
Boice-Crane Co., 974 Central Ave., Toledo, Ohio, 
gives 50 per cent or more faceplate turning 
capacity than the straight bed type. This new 
machine has 60-in. center, 11-in. swing over bed 
and 17 by 3 in. over gap. There is enough dis- 
tance between centers to turn a full-length lamp 


pemetel. 


Deep-gap wood lathe 


An improved indexing device permits easy lay- 
out of circular work into any number of equal 
divisions. The taiistock spindle is calibrated for 
boring operations of accurate depth. 

Proper speeds for wood turning and meta! 
spinning are permitted by the 4-step cone pulley. 
All boring, reaming, and milling operations are 
performed in a master jig. 

The live spindle has a hole clear through, for 
chucking long rods or dowels. Both spindles have F 
No. 2 Morse taper sockets, and tailstock has a } 
self-ejecting center feature. The lathe is quiet, 
smooth running, and vibrationless. 

For brief reference use IAVE—511. 


GAUGE BLOCKS IN INCREMENTS OF 
TEN MICRO INCHES 
Continental Machines, Sy 1301 Washington 
Ave., South, Minneapolis 4, Minn., announces the 


new DoAll Vernier Gauge. Up to this time gauge 
blocks were limited to the combination which 
could be made in increments of one_ ten 
thousandths of an inch. The DoAll Vernier Gauge 
simply and effectively extends the range of 
combinations of sizes which can be made with 
(Continued on page 39A) 
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ATLAS PRESS COMPANY 
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Here is 4 new and complete catalog of 
value to every industry... every train- 
ing school in the United States! It de- 
scribes every one of the films now 
available ... both those released last 
year and NEW ones released this -year. 


‘It gives data, prices . . . tells you about 


the new film strip and instructor’s 
manual available with each film! 


WIDE RANGE OF SUBJECTS! 
Machine Shop... Aircraft Work... 
Shipbuilding... Farm Work 

When you go through the new free catalog 
you ntl discover that you have available 
films on precision measurement, engine lathe, 
milling machine, vertical boring mill, radial 
drill, sensitive drill, vertical aril, bench 
work, shaper, si le point cutting tools, 25 
films on shipbuilding—from surfacing foun- 
dations to installing pipe; films on aircraft 
work that range from sawing template metal 
eer oP sgaras. Beige oly Hs. ns allugmge 
machinery, canning, sheep sheari 

While films are arbitrarily listed under 


VISUAL AIDS FOR VICTORY! 


different classifications—all industries having 
machine shops will find machine shop films 
valuable. The aircraft industry and the ma- 
chine shop industries will find many of the 
shipbuilding films applicable to their own 
businesses. Shipbuilders = find that they 
can use many allied films. And manufacturers 
of farm machinery, wool buyers, and canners 
will find the agricultural subjects of value. 
All the films are part of an integrated pro- 
—— to help you increase efficiency and pro- 
luction. 


PHENOMENAL RESULTS! 

U. S. OFFICE OF EDUCATION films were used 
last year—are being used now—by every key 

facturing plant . every major train- 
Be séhool....in the United States. Users 
have discovered that the films help to cut 
time, cut waste, and increase efficiency of 
production. They can help you speed victory 


4 NEW CATALOG 
ED describing all G5 available 


U. S. Office of Education 






now... AND... build towards higher effi- 
ciencies in the postwar world! 

ACT NOW! To appeectes fully what this 
program of visual education can mean to 
you, send for the free catalog without delay. 
When you receive it, study its pages care- 
fully. See how you can use the films effectively 
... today, and in the future! 


CASTLE FILMS 





Distributor for 
THE UNITED STATES 
OFFICE OF EDUCATION 


SEND COUPON TOOAY 














Last year, “THE MICROMETER” 
helped to teach thousands of i CASTLE FILMS, INC. | 
: hee Leorenes tool. “THE NEW YORK 20 CHICAGO 3 SAN FRANCISCO 4 
is a companion ee | Address nearest office j 
Petpe to coal as Bre oem : I Please send the FREE catalog describing all U. S. es OF EDUCA- 1 
through hearing. Simply. Quick: | TION TRAINING FILMs. i 
ly. Clearly. diagrams - 
help to give the worker a quicker 1 a Sy t 
ciiiematilind Wis dele viewed od wow for Vicheey Price: i Se . 
16 mm. Sound Motion Picture . . . . $30.67 4 City ‘ee H 
Citta te... . 1.00 ) & us 
Complete Visual Unit. . . . . ; 31.67 ! Organization 
| REE RINE, ARRINI  ERIR ET S Recall SE comiall Seal om aay onal 


SAVE TIME, AND INCREASE EFFICIENCY 
WITH “THE SLIDE RULE,” NO. 179! 
(The oages and "Dp" Scales) 








QW! 


I 
| 
i 
i 
all 
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A Long S tep Forward 
IN EQUIPMENT 


- 
7 4 C ) | for the 
pst DRAFTING ROOM 


REG. U.S. PAT. OFF. ESCO provides the student with the finest 
Drafting and Navigating equipment 
obtainable. 














ESCO qualifies by meeting the exacting 
requirements of War industries and the 
Armed Forces. 





Drafting Table: with the ESCO 5-ply 

. — , top. Comes equipped with or without 

ESCO Plastic Divider with Parallel Ruling Straightedge — sizes 

interchangeable points and 21” x 26” Top th h 30” x 42” 

realignment feature. An in- Student Drawing Kit consisting of Draw- x 26° Top throug % 

strument that feels at home ing Board, Formica T-Square, and two Also in five larger sizes. Table is ad- 
in the hand. transparent plastic Triangles. justable to height. 


702 Clara Avenue E N e | N EF E R N G SA f ES C ‘@) 11 South LaSalle St 
SHEBOYGAN, WISCONSIN . Rm. 1217, CHICAGO 3, ILL 
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SPACE SAVER “sieuits” ||||| Suscrdz, Gunerman, Lofon 


The illustration shows an assembly consisting of a No. V-1620 drawing 


table with Unit No. 1621 installed at the right front and No. V-1623 at : 

left rear. Being interchangeable, the positions of the units may be parts | 
completely reversed in the tables, allowing them to open on either left this bk 
or right aisles . . . a floor saving feature. The drawers are free running, 


having a play strip on each side. The drawing table top will not check 
or warp. Send in the coupon today for additional information. to the 


gradua 
& The 





—— | Can be put in the pupil's hands as the one book he precisic 
es tes oa needs for the entire course. For | 








‘4 Requires only the most common tools and the sim- new s 
plest shop equipment. ype sores 


Supports a strong course in both shop theory and Eact 
practice — even with few or no experienced teachers. No. 3¢ 








: | ¢ on 
MANUFACTURING £€0., Two Rivers, Wis. | Cuttin 
| 
| 


Please send full description on Hagatiton Drawing Tables 
HENRY HOLT AND COMPANY 


New York Chicago San Francisco the Bi 
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(Continued from page 36A) 
any set of gauge blocks by enabling combina- 
teas to be made in steps of ten millionths of 
an inch and to the same degree of accuracy as 
provided by precision gauge blocks. 


At A the gauge is shown set up 
as a height gauge; at B, as a 
snap gauge; and at C, as a 
gauge for measuring angles 
within two seconds of arc 


The DoAll Vernier Gauge, while being of the 
highest precision, is extremely simple in con- 
struction. The gauge consists of two gauge blocks 
having a precision taper on their mating faces. 
When the taper faces of two blocks are wrung 
together with their taper index marks coinciding, 
the blocks form a gauge block whose height is 
-700 inches. One block is graduated into ten equal 
parts between the index graduations. By sliding 
this block to the right, the height of the Vernier 
Gauge is increased ten millionths for each grad- 
uation because of the taper. Sliding the block 
to the left, the height of the Vernier Gauge is 
decreased ten millionths of an inch for each 
graduation. 

The Vernier Gauge has a total range of one 
ten thousandth of an inch plus or minus, thereby. 
enabling dimensions to be made in increments 
of ten millionths above or below any dimension 
which can now be made with a standard set of 
precision gauge blocks. 

For brief reference use IAVE—512. 

NEW CATALOG ON ABRASIVE MILLING 

Abrasive milling is ‘the subject covered by the 
new streamlined “Horizontal” catalog just an- 
nounced by the Andrew C. Campbell Division, 
= Chain & Cable Co., Inc., Bridgeport, 

onn. 

Each page in this catalog is a complete unit 
giving necessary data and specifications of the 
No. 302 Campbell Horizontal Wet Abrasive Cut- 
ting Machine. 

A special chart on the back page outlines the 
standard models in the Campbell Abrasive 
Cutting Line. 

The catalog is a handy reference book for 
those who want to keep posted on Abrasive 
Cutting developments. A copy may be had for 
the asking. 

For brief reference use IAVE—513. 

RECONDITIONING PENCIL SHARPENERS 
A four-page folder on how to install cuttérs in 


the Boston Pencil Sharpeners has been prepared ° 


by the C. Howard Hunt Pen Co., Camden, N. J. 
Sets of cutters are available to replace worn ones, 
to keep your sharpeners working efficiently. This 
leaflet may be obtained free for the asking. 

For brief reference use IAVE—514. 


Whether you Teach Mechanical 
Drawing or Manual Training... 


Here is a new WALL CHART (16% x 26% inches) of the Eberhard Faber 
teaching aid series, available to accredited instructors, entirely without 
cost or obligation. 

We are told by those who have seen it that this chart will be exceed- 
ingly in demand.* 

Not unselfishly, we hope, too, that MICROTOMIC VAN DYKE DRAWING PENCILS and 
Erasers will enjoy ever-widening favor. 


‘ 


. 
EBERHARD FABER PENCIL CO., Educational Dept, IA-5, 37 Greenpoint Ave., Brooklyn 22, N.Y. 
py ¢ “Standard Woodworking Joints”. 
Please send me without charge a copy of -your chart No. 5 on “S 
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Here’s a One-Armed 
Driver We Recommend 








It’s a “‘must” for every well out- 
fitted school shop . . . this Millers 
Falls Spiral Ratchet Automatic 
Screw Driver, so easy for one hand 
operation. 


Has a smooth powerful action 
that automatically drives or draws 
screws. Spring action automatically 
returns handle for the next stroke. 
This chromium plated tool comes 
in three lengths and each is equipped 
with three individually tested steel 
blades, easily and quickly installed. 
The complete line also includes all 
types of plain, ratchet and offset 
drivers. Reasonably priced and 
available now for prompt shipment. 


MILLERS FALLS 
COMPANY 


GREENFIELD, MASSACHUSETTS 


MILLERS FALLS 
ppeel a 








Wherever our Armies go, SHELDON 
LATHES move with them fer they 
are basic equipment in the Army’s 
Mebile Machine Shops and Mebil- 
ized Instrument Repair Shops.* 
These P truck d ma- 
chine shops are found wherever the 
geing is toughest for it is their 
jeb to keep all mechanized 
ordnance operating efficient- 
ly. It’s a big assignment, 
and we are proud that 
SHELDON Precision Lathes 
are selected to handle it. 
*SHELDON Lathes are also 
standard im the Marine 
Cerps Mobile Shop Trailers 
and on many Naval Craft. 


SHELDON MACHINE 
CO., Ine. 


4244 N. Knox Ave. 
Chicage 41, U. S. A. 




















KNOCK-OUT TOOL 
GRINDERS AND CARBIDE 
TOOL GRINDERS... 


Are used the world over. Your plant can- 
not afford to be without one. Maintenance 
or production at a minimum time expendi- 
ture and capital outlay. 





K. O. LEE COMPANY 


ABERDEEN SOUTH DAKOTA 
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Prepared for today’s vocational and war training 
courses by some of the ablest and most experienced 
teachers now conducting such courses, these books are 
tailored exactly to your needs. 


LATHE OPERATIONS, by Lewis E. King, is a complete text and 
handbook including all technical information and directions for each 
operation performed on a lathe and organized for maximum conven- 
ience in teaching shop classes. The author, a master toolmaker, has 
been District Supervisor of Vocational Training in Detroit. ($1.75) 


BASIC MATHEMATICS FOR WAR & INDUSTRY +, 
P. H. Daus, J. M. Gleason, and W. M. Whyburn, clearly explains 
all the mathematical principles and procedures needed by machinists, 
carpenters, radio men, and others in industry, the skilled trades, and 
the Armed Forces, with many up-to-date examples and 800 very prac- 
tical applied problems for training. Arithmetic, algebra, plane and solid 
geometry and plane and spherical trigonometry are covered. ($2.00) 


THE CRAFTSMAN PREPARES TO TEACH 1) D. F. Jackey 
and M. L. Barlow, gives clear, simple directions for preparing the 
subject matter for and applying successful teaching techniques to all 
kinds of shop courses. Written by men who have been in charge of 
trade and industrial teacher training in California, this is a most 
practical text for teacher-training courses and a most helpful hand- 
book for inexperienced shop teachers. ($2.00) 


and. the just-published 


PRACTICAL ANALYTIC GEOMETRY WITH APPLICA- 
TIONS TO AIRCRAFT, by Roy A. Liming. This book makes 


generally available for the first time the new and highly efficient 
techniques developed at North American Aviation, Inc., for lofting, 
tooling and other basic engineering processes in the automotive, 
marine, and aircraft industries. Full 8-place tables of natural trig- 
onometric tables are included by special permission of the Monroe 
Calculating Machine Company, Inc. ($4.50) 


NOTE: These books are in great demand today. Early orders for 
the estimated number of copies needed for your classes will greatly 
facilitate prompt deliveries. Teachers may procure examination copies 
immediately upon request to our College Department. 


The Macmillan Company, 60 5th Ave., New York 11, N. Y. 





POWER TOLS 


2 i424! P EXPANSION 


INEXPERIENCED HANDS @ AVAILABLE NOW 








The Highest Attainment in Spindle Shapers 
BOICE-CRANE No. 2100 Floor Type 
SPINDLE SHAPER 


@ Runs sash mouldings, wide Chippendale mirror mouldings, and raised 


panels in one cut. 

The joe te two different diameters of cutter-arbor formed 
on a so) ~ aa vanadium-steel, it stronger, more 
accurate and er = any 2-piece type. You invert the quill to 
change from one size arbor to another. 

Table opening can Be setzeed in Gumeter trem, 656° to ” and 2” 
with the patented ‘amet table rings so that there is possible 
ome the cutter for er — Opening large enough to use 6” 

dado head for ral 

Safer because work covers Sin cutter. 

Takes up to 6%” diameter cutters, twice the usual size, without spring- 
ing the shaper spindle. 

Since the cutters operate below the work, materials of any thickness can 
be shaped. 

Lumber cannot be spoiled by shaping too deep when stock is bowed 
and springs up while feeding. 

Cutters are closer to spindle-bearings, reducing spindle strain and 

wear. 

The only shaper having powerful “down-draught” blower fans on 
spindle to exhaust chips from directly under cutters. 

The large 1” diameter — eh ae spindle, carried on two high 


uality dust and grease sealed stays true even after years 
of running wide, deep cuts. 


BOICE-CRANE 
Heavy Duty Jig Saw 


@ The only jig saw with universal full-duty 
blade chucks that take all length blades from 
5” to 9” long. Oversize tilting work table. 
Accurate scales eliminate tension guesswork. 





@ Under present priority regulations Boice- 
Crane machines costing less than $100.00 carry 

 « apaggueaard priority under CMP Regulation 
1 5 


























~~ 
FOR FREE | ®OICE-CRANE COMPANY 932 Central Ave., Toledo, Ohio 
48-PAGE | Nome , = 
CATALOG | = 
USE THIS | Street 
COUPON ‘<i, 

















THICKNESS PLANERS + TArPING MACHINES 
SAW JOINTERS + DRILL PRESSES + BELT SANDERS 
SPINDLE SANDERS + BAND SAWS + SPINDLE SHAPERS 
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SUMMER SESSION 


of Industrial Education 
COLLEGE of EDUCATION 


June 12 — July 21 or July 24 — August 25 


* 
Four-year Curriculum — B.S. Degree 
Master’s Degree — Plans A-B-X-Y 
Individual Plans for Ph.D. 
Industrial Arts and . 
Smith-Hughes, George-Deen Courses 
Excellent Library Facilities 
Unexcelled Recreational Program 
Wide Range of Manipulative Courses 
* 
Correspondence concerning credit transfer, graduate status, and 
advanced programs, should be addressed to the Department of 
Industrial Education, 200 Eddy Hall. Four-year curriculum 
and graduate patterns upon request. 
Bulletins of the Summer Session may be obtained 


by writing to the Director of Summer Sessions, 
709 Administration Building 


UNIVERSITY: OF MINNESOTA 





. 
Separate Enrollment for Either or Both Terms * 





























Oswego Summer Session 





DIVISION OF INDUSTRIAL ARTS TEACHER EDUCATION 
JULY Sth to AUGUST 11th 


FOUR-YEAR COURSE — BS IN EDUCATION 


Industrial Arts Shop Courses in 
Woodworking + Electricity 
Metalworking + -Printing 

General Shop 


Cabins available in school camp on shores 
of beautiful Lake Ontario 


Planned Social Program 


Professional and Teaching Courses 
Liberal and Cultural Courses 


Information concerning credit, admissions, living 
conditions, etc., should be addressed to 
Director of Summer Session 


STATE TEACHERS COLLEGE 
Oswego - New York 





























The Pennsylvania 
State College 











Summer Program - 1944 





The Summer Sessions: Sih etl tee , 


June 5 to June 23; pee 

eye te Industrial Arts Education 
June 26 to August 4; 

_ Doctors’, Masters’, and 
August 7 to August Baccalaureate Degrees 


25. Stet Three summer sessions for 


in-service teachers, adminis- 
Summer Semester for trators, and other qualified 


regular session stu- individuals. Courses  de- 
dents: signed to meet current na- 
tional problems. Short unit 


June 28 to October 
19, 1944, 


courses. 











For further information and catalogues address: 


Director of Summer Sessions 
Room 105 Burrowes Building 


THE PENNSYLVANIA STATE COLLEGE 
State College, Pennsylvania 














ONLY COMPLETE MODER 
HANDBOOK ON THE SUBJEC 


Especially compiled for classroom and shop reference, for the i 
structor, student, apprentice, engineer, repairman, or producti 
Ha WE answering any question involving standards 
practices of aircraft manufacture and repair. 


AIRCRAFT MECHANIC 
mu +] ANDBOOK 


Edited by Paul Van Winkle 


Includes such practical information as a complete analysis of 
electrical terms and symbols used in manufacture today, up-to- 
the-minute glossaries of nomenclature and terminology employed 
in various phases of the industry and to identify military and 
civil aircraft details, besides Army-Navy and manufacturers’ 
standards for parts, materials, and equipment, as of spring, 1944. 


SIXTEEN SECTIONS ON: 

Aluminum Alloys, Riveting, Bending, AN Parts, 
Special Fasteners, Aircraft Nomenclature, Key Mathe- 
matics, Drafting Terms and Symbols, Welding, Metal- 
work, Steels, Woodwork, Cable and Cable Splicing, 
Fabrics, Plastics, and Protective Coatings. 


Illustrated with: more than 350 drawings. Many notes and 
discussions of special skills, procedures, and methods. Plan of 
Contents and Index especially developed to make reference to 
any subject instantly available. Publication May 15. 


Pocket-sized; flexible cloth cover; 400 pages; $2.75 
THE MANUAL ARTS PRESS, Peoria 3, Illinois 
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THE STOUT INSTITUTE 
MENOMONIE - WISCONSIN 
1944 Summer Session June 19 - August 18 
Three — Six — Nine Weeks Courses 
GRADUATE AND UNDERGRADUATE 


Courses adjusted to current problems. Significant cur- 
riculum revisions have been made to meet new educa- 
tional, social and technical requirements. 


Industrial Arts Home Economics 
Trade & Industrial Education 

Education - Dietetics 
Consumer Education General Home Economics 
Liberal Arts Related Art 


“Educational Workshops” 


Excellent refresher courses for men and women enter- 
ing educational work after participation in armed serv- 
ices. College work immediately available -for high 
school graduates. Special conferences conducted by 
state and national leaders. Modern laboratories, plan- 
ning rooms; and demonstration shops available. 


Summer Session Bulletin Sent on Request 
Director of Summer Session 


THE STOUT INSTITUTE, Menomonie, Wisconsin 











Of course you are planning to work this summer 


Why Not Come to Detroit? 


LEARN in Wayne University while you 
EARN in Essential War Industries 


Patriotism Through Production 

The nation’s greatest arsenals of Democracy are 
‘providing essential summer jobs for teachers — 
splendid opportunity to bring industrial knowledges 
and skills up to date and further your education 
at Wayne University. 


Learn — Graduate and undergraduate courses in 
industrial education— main session, begins June 
19; 6, 8, 10, or 12 weeks, attend classes out of shift 
—approved Smith-Hughes courses—many aviation 
education courses. 

Earn — Detroit’s industries are providing jobs for 
all who qualify; estimated to be $180 to $500 for 
the summer. 


Write for Circular of Information. 


WAYNE UNIVERSITY 


INDUSTRIAL EpUCATION DEPARTMENT 
467 West Hancock Detroit 1, Mich. 











‘TION § MAY, 1944 











If any of your senior high school 
pupils (either scientifically or artistic- 
ally inclined) have ambitions for a 
career in the synthetic textiles industry, 
they should know about the Textile 
School of Rhode Island School of Design 
and the Textron Fellowships. 

The school offers courses in textile 
engineering for the Bachelor of Science 
degree, and a course in textile design 
for the Bachelor of Fine Arts degree. 
The students may major in any branch 
of the textile industry they desire. 

During the senior year, students may 
compete for a Textron Fellowship which 
is awarded immediately after gradua- 
tion, and which consists of a full year’s 
practical training in manufacturing 
plants and commercial establishments 
in all phases of synthetic textiles, from 
spinning to designing to department 
store selling. 

The Fellowships are sponsored by 
Textron, Inc., but after completion of 
the course, students may negotiate for 
employment with anyone. 

x * * 

Details are contained in a free book- 
let, “Textron Fellowships”, which will 
be mailed on request. Write to: Direc- 
tor of Admissions, Rhode Island School 
of Design, 8-D College Street, Provi- 
dence 3, Rhode Island. 


"Zshie 


SPONSORED BY 
TEXTRON, INC. + PROVIDENCE 
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COIMMBIAN VISES 


A VISE FOR EVERY NEED AND ._ PURPOSE 


% Columbian Continuous 
Screw Woodworker's 
Vises are furnished with 
hard wood handles — or 
may be equipped with AD- 
JUSTABLE STEEL HAN- 
DLES, as above, to elimi- 
nate handle breakage, 
speed operation and pro- 
vide extra leverage. 


| Quality and performance 


of Columbian Vises are re- 
sponsible for their popu- 
larity in school shops. 
Train students with the 
vise they will use in the 
future. Undoubtedly it will 
be a COLUMBIAN be- 
cause Columbian is the 
world’s largest producer 
of vises with a reputation 
for doing its job well. This 
reputation we will care- 
fully guard. 


Awarded April 8, 1943 
Star added Oct. 8, 1943 


% Columbian Machinist's 
Vises are made of malle- 
able iron castings, guar- 
anteed unbreakable, and 
designed to provide ac- 
curate, dependable equip- 
ment for school and in- 
dustrial shops. All stand- 
ard types. 


THE COLUMBIAN VISE & MFG. CO. 


9022 Bessemer Avenue 
THE WORLD'S LARGEST MAKERS OF VISES 


Cleveland 4, Ohio 











Practical Textbooks 


Examine Them on APPROVAL 


These modern teats have 


been especially 
You can employ them to eacellent aaa 


and regular programs ae well as 
enination will convince you 


to our educational discount if retained. 


Slide Rule Simplified — SUMO i oe isos cay sy 


Slide Rule Simplified ( it rule) 
Fundementals of Radio and Workbook’ { 


ines 
ht—M , Aircraft Instruments G Navigation.... 3.2 
op Work 350 


ine Shop W 


*Note: These —_ a te been listed in Leaflet No. 63 issued 
U. S. Office of Education 


hac OFF HERE AND MAIL TO US) 








AMERICAN TECHNICAL SOCIETY *j > 


Drexel Ave., at 58th St,, Chicago, De 
Please send the fullowing texts for 


leSs your educational discount. 
of es. 


poll as War Training 


rehabtli 
of their suitability to you 
needs. Any books sent for 80. days ON APPROVAL inspection subject 


eabeogeseee eae $3.50 


work, An ea- 
r 


2.50 
2.50 


3.25 





ON APPROVAL exam- 
ination. I will either return them the end of that time or remit 
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RHODES 


7’’ HORIZONTAL SHAPER 
VERTICAL SLOTTER 














PRE-FLIGHT TRAINING FILMS 
16mm Silent Motion Pictures, 2 Reels each 


AIRPLANE WELDING 
AIRPLANE RIVETING 


MAKING OF AN AIRPLANE FITTING 
AIRPLANE .SHEET METAL WORK 


Rental 
$3.00 per subject 




















Sale 
$48.00 per subject 






ARTS and CRAFTS 16mm Silent Films 











st's 

ll MAKING A MONOTYPE CARVING IN LUCITE 
e- PLASTER CARVING PLASTER CASTING 

lar- MASK MAKING THE CRITTERS 

ind MAKE A METAL PLAQUE 

ac- 

up- LINOLEUM BLOCK PRINTING 

v4 HANDMADE LANTERN SLIDES 

ni - 






Send for Complete Information 


WALTER O. GUTLOHN, Inc. 


25 W. 45th St., Dept.IA New York 19, N. Y. 
19 La Salle St., Chicago 3, Il. @ 4247 Piedmont Ave. Oakland 11, Calif. 












NEED THE GLUE WITH 


a THIN ouue LINE 


T'S EASY OW TOOLS 


A genuine Kiquid hide glue that needs no heat- 
ing is a big advantage. Franklin Glue is even ange 
more, its thin-glue-line is easier on tools. 
— 
FREE SAMPLE: Use official school letter- FS 
head to request sample. G : 
THE FRANKLIN GLUE CO. bal 
COLUMBUS 3, OHIO Coe 


) 
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Although we are still producing Quality Woodwork- 
ing Machinery for war, the fulfillment of wartime 
requirements will find Crescent ready to serve voca- 
tional educational demands immediately. There has 
been no conversion at Crescent. The demand for 
woodworking machinery behind fighting lines and in 
vital war plants continues to be urgent. Crescent's 
greatest contribution to the war effort was — and 
still is — to produce more and more quality wood- 
working machinery. 


Increased facilities plus the engineering knowledge 
that have been acquired in this emergency will en- 
able Crescent to serve school needs better. Antici- 
pate your requirements now. Crescent is prepared to 
aid you. Descriptive literature is available on a 
complete line of quality woodworking machinery. 


Write for it today. 


nesceurt 
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DRAWING 
MATERIALS 


A COMPLETE LINE for 
MECHANICAL DRAWING 


CATALOGUE VOL. 700 TO SCHOOLS 
AND TEACHERS, ON REQUEST 


-F. WEBER CO. 


PHILADELPHIA 23, PA. 
ST. LOUIS 1, MO. 
BALTIMORE 1, MD. 


e 




















BURRILL‘’S 


Paramount Band Saws 





Your students should be provided with BAND 
SAW BLADES which have been adopted as being 
able to stand the stiff requirements of War Produc- 
tion Plants. 


Accurately made Band Saws of extreme toughness 
enables more work to be produced in less man 
hours. 


All sizes are carried in stock for prompt shipment. 


Exclusive Band Saw Manufacturers. 


= = 
PARAMOUNT SWEDISH BANDS 


w laeld/(y ta a Ay). oF 2 oe et 8 oe a ie 
NO CRUSHED POINTS~ GUARANTEED - 


BURRILL SAW & TOOL WORKS 


ILION, N. Y. 











Morgan Vises for 
Per formance! 


Right in the f; 
line drive for 
tery you will 


Write for complete 
information and 
prices. 


MORGAN 
VISE CO. 


120 Jefferson St. 
CHICAGO 6 
ILLINOIS 





THIS YEA 
STANDARDIZE 0 


LEWIS 
PRACTICAL SH( 
PROJECTS! 


NOW, more than ever beit 
you want practical proj 
for your wartime traiz 
classes — projects that te 
students the fundamentals 
machine tool design, 

struction and operation! 


This Lewis Bench Mill is 
one of more than 20 proj 
available. It is supplied 
rough or semi-finished ¢ 
ings, with materials and 4 
struction blueprints. Stud 
complete the n 

chining and hand finishi 
then operate the tool th 
selves on other class worl 


Write for more details today on 
Lewis Low-Cost Shop Projects. 
Ask for illustrated descriptive 
Catalog—sent free! 


MACHINE TOOL CO. 


P. O. Box 116, Station A, Dept. X-38, Los Angeles 31, California 


INDUSTRIAL ARTS AND VOCATIONAL EDUCAT'( 











Why a 


CARTER 
ROUTER 


for your Shop? 


t im the f, 
drive for 
you will 
an Vises in 
y and sc 
| doing a 





|Carter Portable Router 


a [No. R5A 


a satisfac 











1. Carter Router is the most “all-purpose” machine in the wood 
shop. 

2. Carter Routers have a thousand applications. 

3. Carter Routers have a threaded body like a micrometer — 
depth of cuts can be made to .01 of an inch without measuring. 

4. Carter Routers are being used for cutting and carving wood, 
aluminum, plastics, etc. 


6. A Carter Router representative will be glad to tell you of 
their use in industry and school shops when he is in your locality. 


7. In the meantime, write for a CARTER CATALOG. -R. L. 
Carter Div., The Stanley Works, 112 Elm St., New Britain, Conn. 





bat 


CARTER TOOLS 


Ew Tools 


PREFERRED BY INDUSTRY 
and Schools SINCE 1879 


Built to stand the hard, everyday grind of production 
work, Hargrave Tools have been accepted for more 















The CINCINNATI TOOL Co. 


Ext. 1879 CINCINNATI 12, OHIO 


MAY, 1944. - 








“SEALACELL PROCESS” 


Penetrating Wood Finishes 
Sealacell Varnowax G. F. Finish 
For 
Furniture—Cabinets—W oodwork 


Resistant to alcohol, cosmetics and hot dishes. Apply with 
a cloth—Dustproof on application—No finishing room is 
required—no rubbing between coats. 


ARM-R SEAL 


A Semi-penetrating Sealer Finish 
Water Repellent 
A Tough Durable Finish 
For 


Lawn and Porch Furniture, Boats—Golf Clubs—Tennis Rackets— 
Bows and Arrows. 


Bed tables—Trays—Canes—Crutches. 
Sealacell and Arm-R-Seal never raise the grain of wood. 


A post card will bring complete information. 


GENERAL FINISHES 
SALES & SERVICE CO. 


1548 West Bruce St. Milwaukee 4, Wis. 




















Carpenter, Joiner, 
cabinet maker— 
Electrician, plumber and 


woodworking fan— 
ALL PRFEER 






In all your class work, 
have students use the 
genuine “Russell Jennings,” 
choice of practical mechanics 
for nearly a century. The 
“feel” of such a quality bit 
in their hands will be reflected 
in their work—in school and 
ever after. 








THE RUSSELL JENNINGS MFG. CO., CHESTER, CONN. 
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BRADLEY SUMMER SESSION 
Three 30-day Terms 
Begin May 1, June 12, 


Aeronautics, Drafting, Electricity, Metal, Wood, 
Maintenance and Repair of Equipment, as well as 


July 17 


Education, Mathematics, Sciences, Social Studies. 
Bulletin sent on request 
Bradley Polytechnic Institute 
Peoria 5, Illinois 











MODEL AIRPLANE BOOKS 


Tom’s Book of Flying Models 
Instruction Manual ................. 15¢ Postpaid 





Flying Models — How to Build and Fly Them 
Instruction Manual................. 35¢ Postpaid 





PAUL K. GUILLOW -: Wakefield, Mass. 

















LUMBER 








RED CEDAR WESTERN PINE Send us your requirements 
ASH WALNUT —- No obliga- 
HICKORY CHESTNUT jon. Our SO years experi- 

: ence in marketing lumber 
BASSWOOD ELM is your assurance of a serv- 
MAPLE OAK ice hard to duplicate. 60% 
POPLAR CHERRY of our lumber is under shed. 
GUMWOOD MAHOGANY The Tegge Lumber Co. 
BIRCH CYPRESS 1500 W. Bruce St. Milwaukee, Wis. 























PRACTICE FROM BLUE 


Relating to Hand Skill 
Specialized Sheet Metal Workers. 


A Most Practical and Timely Shop Ma ae Cores pwates. Taet 


60 easy-to-make projects, 78 blue prints. A total of 104 printed 
8 1 , handsomely bound, six distinctive of 
NE I aR my me Jorg gy Eg wy alg 


school use. 
; Abundant with Bh oer shop ideas = for —— 
working. 








contract jobs, in up sheet steel boxes for 
various other ‘or f i 

metal also for machine shop bench 
hand work on hand working fixtures. 
Illustrations of over 100 hand bench and floor 
machinery, and other useful data on BLUE PRINT 








a full yours pesetice course compiled into this prac- 
a Tench at $3.75. Remittance with Order. 

SERVICED BY . 
THE METAL CRAFTS GUILD 


Dept. 32 P. O. Box 142, Flatbush Sta., 26, N. Y. | 
FREE—Circular on other shop educational subjects mailed with your order : 
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or Sensen” 





U & PAT OFF Bi og Paglia ae Snes fs 
on a o 
<a) BS aor rovelutioniae’ Ge ber. 
po y by their numerous advana- 
tages. As usual, there are attempts 


oie on else “just 

as ood” and with the usual results. 
ou can get the heavier and more 
powerful clamps in either the fiat-ber 

or Wo types, : 

ci of speed, security and economy 

built into chem 5 have -_ 


ith the same prin- 


in 
“PONY” Cl 
the Srcmpe *SORGENSEN” § Steel . 
pa ey cost no more 


Spesity JORGENSEN” or “PONY' 
on your orders, and see that you get 
the genuine to avoid disappointment. 


ahuthinin cage OO 


ADJUSTABLE LS CLAMP C 


424.N. Adhlend Ave.’ oleh, Gen 











‘YOU NEED THIS GREAT BOOK ! 


sable for all chers 
path Students 


Oe eee eee ee 









7 R ized and end: d by radio experts, teachers, 
and all interested in radio, as one of the most practical, 
—= helpful, and authentic radio. text books yet written.g 
-t- J. Douglas Fortune's book is authoritative, readable, 
= understandable! It covers everything from learning 
nis ~~ the code, on through receiver theory, the actual build. 
ing of «+ @tc. etc. right on to 
™ complete reference chapter explaining in detail mos? 
minute operations. Areallyindispensable book for pre- 
bound in cloth —over 
150 pages —post- paid teconty 78e.. -or at bookstores. 
Special prices on q' Y by t 


ARSON ELEC TRIG MFG C0 


GO, tat 













List | 








ARI 
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hueeze 














BAI Dy @) °. The COMPLETE LINE of 
' BALDOR Grinders we = 

= in BULL 37. 

BALL Ask for it. y 


BEARING GRINDERS 





olds 105 
ing the 
d it bec 






Have You Seen X=-acto... 
the INTERCHANGEABLE KNIFE 











THIS GRINDER Guaranteed 2 Years 


against Burn-out 


BALDOR nog 4 No. 612 has 
Sneodine Type % HP Motor guaran- 
2 burn-out. 


HE 


sae. 110 volt. 60 single 
6” x %” wheels; enclosed 
justahle ‘eve chiclds nd ‘tool’ teste, 
BALDOR ELECTRIC co. ‘ 
4325 Duncon Ave., St. Lowis 10, Mo. 
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X-acto is different from ordinary knives 
... the blade is interchangeable. Handles 
furnished with 8 varied shapes for vari- 
ous uses. Extra blades attractively priced 
for economy. Made of surgeons’ steel. 


Write for catalog and sample offer. 


XLS | 








ORW 


q 





X-acto 
Products Co., Inc. 


440 - 4th Avenue 
New York 16, N. Y. 


Y, ¥ 
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Instructors in Leathercraft 


BERNARD 
Fa Three - in - one 
LEATHERCRAFT TOOL KIT 






/t Te Hr It 







No. 211—8” a 





Three leatherworking tools in one. Attach- 
ments for punching, slitting and eyelet 
setting. 

Send for illustrated circular 

Address School Supply Division 


THE WM. SCHOLLHORN CO. 


NEW HAVEN, CONNECTICUT 














Gear Shop Training to War or Peace 


with Campbell 
Finishing Products! 








Campbell’s Descriptive Price List describing 
< and Guthonste techniques of wood finishing. 





Fine Finish Leadership for 25 Years” 


704 E. 19th St. KANSAS CITY, MO. 



















Be a a ke ee 


vestigate these Star Tools 


STAR AUTOMATIC TACKERS 


The Best Way to Tack Things 


Used in industrial production work. Tack 
upholstery, wire screens, shades on rollers, 
dozens of other uses. Easy to operate — just 
squeeze the handle. Hold material in place 
with one hand, tack it with the other. Tack 
within 1/16” of an edge and in close quar- 
ters where you can’t swing a hammer. 





inexpensive staple tacks. 
List Price $6.00 














AR Model $122P Stapler 


stapler and light tacker com- 

ed es 8 pred agg pocket. 
o staple papers— 

bids 105 Standard Staples. 

ing the base down and around 

d it becomes a light duty tacker. 

for tacking up charts, pic- 





pec age na on A a Mga gat 


ings on drawing boards. 
List Price $1.90 


Send for catalog of the Star 
fasteners. 


cent Star Paper Fastener Co. 
ORWALK Dept. AE - CONNECTICUT 
aY, * * * * * * * * 


Y, 1944 
TION 











This book helps you “sell” 
modern 
woodworking courses 


Please limit requests to one copy 


FREE TO INSTRUCTORS 


Not a shop book, but you'll want 
a copy for its news about the new 
things wood and glue are doing 
in this war. Shows case histories, 
describes new developments and 
uses for modern glues. It points 
up the future value of woodwork- 
ing courses. 





CASEIN COMPANY OF AMERICA = 


Division of The Borden Co., 350 Madison Ave., New York 17, N. Y. 


Please send me a copy of “Wood And Glue At War” 


ag 
Name. 3 





School. 














Title. 


Up Daj. 
> 
tli 

















Instructors 
SEND FOR 
NEW No. 18 


CATALOG 


RED DEVIL 
TOOLS 


LANDON P. SMITH, INC. 
IRVINGTON, N. J. 
Manufacturer of the world’s famous Red Devil glass cutters 



















"in ‘olor 





“HOLD-HEET” GLUE POTS 
are Standard in School Shops! 





RUSSELL ELECTRIC COMPANY 
364 W. Huron St., Chicago 10, I. 




















Bow and Arrow Supplies 
Quality Leaders for 15 years 


Shop Special! 
A semi-finished Archery Set with 
a 5S’ 8” Lemonwood bow pulling 
about 40 pounds plus a hemp 
string, prepared materials for six 
arrows, and diagramed instruc- 
tions. Sells retail for $3.50. 


Complete Set $949 















Bow-—-6 arrows 
Semi-Finished Schools Only 


L. C. WHIFFEN CO. Inc. 
622 W. Wisconsin Ave., Milwaukee 3, Wis. 













Coo CE SS = ke ATT f 


IFAT HER CRA 





222 S. Jefferson St. Chicago 6, Ill. 





SHAPER 
& SASH 


CUTTERS 


Send for catalogue. Showing shaper 
cutters, band saws, circular saws bor- 
ing bits, plug cutters, sash cutters, cab- 
inet cutters, etc. 


WM. M. KNOUREK 
WOODWORKERS TOOL WORKS 













No. 45 
Plur 






















STA-WARM TRIPLEX V 
ae Heat Glue Pot 







A low cost, ay ee 
quality trie 
Glue Pot with 3 heat- 











bv 
| Lag Wann "ELECTRIC CO co, “Ravenna, Ohio 
ep. by Oliver Machy.Co., Gr. Rapids, Mich. 














ALSO ALL MATERIALS AND TOOLS 
USED IN THE MOTOR REPAIR SHOP 


Free Catalogue to Instructors 


READING ELECTRIC CO., Inc. 
200 William St., New York 





WOODWORKING TOOLS 
CABINET HARDWARE 
and SUPPLIES 
Send for Catalog K. Prompt Service 
Indicate your priority number on all orders. 
LUSSKY, WHITE AND COOLIDGE, INC. 
216 W. Monroe Steet Dept. C5 CHICAGO 6, ILL. 


High Grade 
Printing Inks 











For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 
MARTIN DRISCOLL & CO. 
neh Portland, 407 Bont: 











ARCHERY SUPPLIES 
een te es SS 
ms ay stave guaranteed 


pea dee Maron ARCHERY . MFG. CO. 
Box 303, ima, Ohio 
coy of metal arrow p if or- 

with shafts; also flax thread. 
Folder free. 





The Same 


DEPENDABILITY 


Year 
After 


Year 


Catalog free to Instructors 


FRANK PAXTON LUMBER CO. 


MOINES DENVER 
FORT WORTH KANSAS CITY - 





Tl 









trial Ar 





























Materials for Brush Making 


Tampico, Fibre Mixtures, Ster- 






Brush 
ilized Horse Hair. Hair, Bristle and T: 
mixtures solid or taper stock, 
cut to size. matched. 
E. B. & A. C. WHITING CO. 
Burlington, Vermont 




















LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 




















Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 











Promptness and quality assured. 









Forms returned same day received. 


Badger - American Electrotype Co. 
600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 
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Teach Practical 





yne ed! ier 
vith HOBART 9 ge ea: ors 









we 


most Ww! 


Exclusive Features Make Hobart 
‘ Most Modern Equipment 


HOBART BROS. CO., Box 1AV-112, Troy, ©. () “Lessons” Book Tac. postpaid, 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


calf, gor 
is comp! 
go! Inst 












C “Practical Are Welding” $2.00, postpaid. 












OOLS ALWAYS SHARP 

ith PLURALITY OILSTONE | 
POOL 

GRINDERS 


















TY THE METAL CRAFTS 


need not be completely eliminated from 
your school program. We can still supply 
some tools, supplies, and materials. 


METAL CRAFTS SUPPLY CO. 
10 Thomas Street Providence, R. I. 










































LOOMS, Table and Foot 
rv- dj, Raphia, Handicraft Supplies 
Send for catalog 
d. J. L. HAMMETT CO. 
d CAMBRIDGE, MASS. 
‘co. |— LEATHER LACING! —» 
, Wis. Make your own leather lace with our 


simplified cutter. This kit will enable you 
to make lace from 1/16” to 3/8” in 
calf, goat or sheep scraps or skins. Kit 
is complete except for leather, ready to 
go! Instructions included. 


$1.65 postpaid 


Elenaft 
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100t OF 1001 USES 





sharpen, engrave. 

ty in any oa, ao es 
r.p-m. i paid 

7 Reumincles. 3 

EVERY VOCATIONAL SCHOOL 

NEEDS THIS ULTRA DE LUXE SET 





Postpaid, $25.00. 
8 





ORDER on 10-DAYS MONEY-BACK TRIAL 
FREE — 64-page Catalog describes al! Handee Products 
and their wide application in crefts and industry ell over 

the world. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe Street Dept. 1A Chicago, Illinols 
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Sterling LIFETIME Foundry 
‘Flasks have the strength and 


tent, are fabricated into one solid, rigid piece. 


Unusually heavy flanges with square corners 
and full-width bearing. Assures 


FOUNDRY FLASKS 


MILWAUKEE, WIS., U.S.A 
A 4149-A 
51A 


ERLING WHEELBARROW COMPANY 
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UTO SHOP — 
INSTRUCTORS! 





WITH THIS FAMOUS 
DATA BOOK AND IN- 
STRUCTION MANUAL 
YOUR STUDENTS CAN 
REPAIR ANY CAR 
BUILT SINCE 1935! 


HERE in one big book, are the 
auto repair facts and instruc- 
tions needed by the student mechanic, 
apprentice, and veteran repair expert 
in helping to maintain essential war 
transportation! And it’s yours to ex- 
amine FREE for ten days! See for 
yourself how it simplifies repair prob- 
lems — puts plenty of “know-how” 
right at your student’s fingertips, so 
that he doesn’t have to run to you 
with every question! Tesch him how 
to get the most out of the great auto 
repair manual be will use when he takes 
an actual job in an auto repair shop! 
Official, quick-indexed instructions on 
Engine Overhaul; Electric, Fuel, Cooling, 


Lubrication Systems; Tune-Up; Trans- 








EXAMINE IT 


FREE 


FOR 10 DAYS! 











MoToR’s AUTO 
REPAIR MANUAL 


Standard Trade Authority for 
Service and Repair of All Cars, 


missions; Clutch; Universals; Rear End; 1936 - 1942 

Wheels; Brakes; Shock Absorbers; Steer- @ 200,000 Facts from 150 Of- 

ing; Springs; Body; etc., etc. — every ficial Factory 

part of every model! @ 640 big pp., 1000 pictures 
SEND NO MONEY er 

MANUAL free for ten days, send your @ Complete data and instrue- 

be F service and repair 

name, address, and school title—without tions on 1 

money. No obligation, and unless you of all these aie 

are convinced, after examination, of the 

book’s instructional and on-the-job value, American a emi 

return it in 10 days and pay i Auburn Hudson 

Otherwise, keep it and send only $5 (we o—_ eon le =—- Pierce 

pay delivery charge) less special 10%  Caditiac LaSalle’ Plymouth 

school discount. Address Free Examina- Chevrolet Lincoln Pontiac 

tion request foday to: MoToR Book Chrysler Lincoln Reo 

Dept., Desk 36E, 572 Madison Avenue, Se tote aces ae 

New York 22, N. Y. Nash Willys 


Companion Volume Covers All Jobs on 10,000 Truck Models: 


MoToR’s TRUCK 
REPAIR MANUAL 


A quick-indexed data and instruction manual, 
ideal for student mechanics, equally valuable 






. Address Free Examina 
MoToR Book Dept., Desk 





WEIDENHOFF 


a g - SERVICE 


jmened Hey 


FOR BATTERY AND ELECTRICAL WORK 





GROWLER 
Balanced ratio of wire and steel main- 
tained to prevent over-heating and reduce 
current consumption. Meter indicates a de- 





fective armature winding, nature of defect \/ ‘) 
and its exact location in armature, type of @)2 
winding and pitch of coils. Field coils also \ ia 


= 


PULLER PRESS 


A quick-acting arbor and puller press. Used 
removing and replacing bearings, bushings, 1a 
slip rings and caps, Bendix drives and gear. Sa 
time and labor and prevents breakage. P 
Plate has suitable openings for every job, ind ) 
ing the small magneto races. Maxim 
distance from drift pin to plate, 164". Don't 
on makeshift methods when you can get this 
which meets all requirements. 


tested by meter. Two switch positions — 
one for testing generator armatures, an- 
other for testing starting motor and gen- 
erator armatures. 














POLE PIECE SCREWDRIVER 

For instantly removing or replacing 
most stubborn generator or starting 
pole piece screw without damaging 
Pole pieces are easily pulled into 
by the tremendous torque applied at 
screw head. This combination tool 
needed in every shop working on gen- 
erators and starting motors. 

Additional equipment in the B & E line which will prove useful in the sci 
shop includes battery cell testers, point and brush tension s 
voltage regulator testing instruments, timing lights, compression gav 
fuel pump and engine vacuum testers. 


KEEP BUYING BONDS 
JOSEPH WEIDENHOFF, INC., CHICAGO 24, ILL., U. S. 


(Sam 


- ro i am =H 
* ar 
ee TWEIDENHOFFE 
\ x pec ea 4 i 


mie 













Avenue, New York 22, N. Y. 






TEST BENCHES ENGINE ANALYZERS GATTERY CHARGERS MAGNETO TESTERS ELECTRICAL TESTING & SERVICE EQU'? 





INDUSTRIAL ARTS AND VOCATIONAL EDUCATIC 
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UNDERCUTTER wool 
A heavy duty, precision mica ung (per 
cutter. Undercuts commutators chine 
Y . Centers adjustable cn oF 
to 18". Vee-blocks for cent f 
armatures. Motor universal-b Prine 
sleeve bearings. Stroke regulated cours 
adjustable stop. Sturdy steel editic 
zontal support with 
way assures alignment and DRAV 
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WOODWORKING 

of Common Woodworking Ma- 
chines, Hjorth. Up-to-date beginners’ text 
on operation of most used machines. $1.72 


Principles of Woodworking, Hjorth. Basic 
course for high schools—a leader through 12 
editions. 1.76 


DRAWING AND BLUEPRINT 
READING 
Mechanical Drawing, Berg. A new text with 
a new teaching method, for 9th and 10th 
grades. Paper, Vol. |, 64 cents; Vol. Il, 
56 cents; Complete: Cloth, $1.80; Paper, 
$1.40. 
Architectural Drawing for High Schools, Waf- 
fle. Excellent course for prospective home 
planners. Upper high school level. $2.75 


Elements of Blueprint Reading, Cobaugh. 
Brief, elementary, surprisingly comprehensive. 
New. 72 cents 
Blueprint Reading for the Metal Trades, De- 
Vette and Kellogg. An excellently planned 
course. Cloth, $2.25; Paper, $1.76. 

A Primer of Blueprint Reading, Diamond. A 
leader. 60 cents 
















ss. Used 
hings, n@aMETALWORKING 
| gear. S: Machine Shop Practice, Jones. The only text 
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Small Creations for Your Tools, Showalter. 
Novelties made from scrap and waste mate- 
rials. $2.75 









You Can Whittle and Carve, Hellum and 
Gottshall. Clear directions for perfecting this 








universal hobby of boys. $2.25 
Creative Crate Crafz, Champion. Furniture 
from discarded crates and boxes. $1.50 






Wood Finishing and Painting Made Easy, 
Waring. A key to distinctive finishes worthy 
of a skilled artisan. $2.75 
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with machine tool processes. Book |, $2.28; 
Book II, $3.00. 


Air Conditioning Metal Layout, Kaberlein. 
Popular, up-to-date manual for heating, ven- 
tilating and air conditioning duct work. $3.75 


ELECTRICITY 


Fundamentals of Applied Electricity, Jones. 
New ard interesting. 9th and 10th grade 
text. 


Practical Electricity, Crawford. Beginners’ 
text for 9th and 10th grades. $1.96 


Essentials of Applied Electricity, Jones. Stand- 
ard in hundreds of beginning — 
classes, eighth grade upward. $1.3 


AUTO MECHANICS 


Automotive Essentials, Kuns. The standard 
beginners’ text. $2.32 


Automotive Service, Kuns. Most comprehen- 
sive, modern information available covering 
every angle of repair and maintenance. Vol. 
1, $3.50; Vol. Il, $3.75; Combination, both 
volumes, $6.75. Also available in 8 separate 
units, 80 cents each. 

Elementary Principles of Diesel-Engine Con- 
struction, Brown and Ziegenhagen. Just re- 
vised—most up-to-date material available on 
the subject. $2.00 


Project Books 


METALWORKING 
Artistic Metalwork, Bick. Full of good-look- 
ing projects easily made in a high school 
shop. $3.25 
Metalworking Made Easy, Becker. Projects 
for the beginner in sheet metal and orna- 
mental iron. $1.60 


55 New Tin-Can Projects, Lukowitz. Cloth, 
$1.25; Paper, 75 cents. 


Metal Spinning, Reagan and Smith. The trade 
secrets of a little known craft. $1.25 


ELECTRICITY 
Electrical Things Boys Like to Make, Cook. 
Fascinating electrical devices that 35 
2.25 





PRINTING 
Printing for the Schools, Hague. New text— 
— fundamental — emphasizes general print- 
ing education. $2.5 


FARM SHOP 


The Farmer's Shop Book, Roehi. Completely 
up-to-date encyclopedic text of the ordinary 
construction and repair work arising on a 
farm. $2.48 
Fitting Farm Tools, Roehi. Practical ways of 
keeping farm tools in good working condi- 
tion. $1.00 


RELATED MATHEMATICS 
Aviation Mathematics, Felker, Paine, and 
Schweinhagen. New high school text corre- 
lating every phase of aeronautics and the 
aviation industry. $2.72 
Shop Mathematics, Felker. Basic shop mathe- 
matics for the mechanical trades. $2.20 
Applied Mathematics, Johnson. For boys who 
go directly from high school into industry, 
practical applications of elementary math to 
industrial, trade, and military problems. $1.60 
Applied Mathematics for Girls, Davis. High 
school math applied to homemaking, and 
commercial and industrial occupations open 
to women. $1.56 


HANDICRAFT 


Keene Cement Craft, Radtke. Illustrates a 
new and easily workable medium for the 
school shop. $2.00 


A Shady Hobby, Bennett. A beginner's man- 
ual of silhouette cutting which lends itself 
ideally to patterns for coping saw work. 

$2.00 


Indian and Camp Handicraft, Hunt. Inter- 
esting projects for boys. $2.50 


Indiancraft, Hunt. Another book on how to 
make authentic Indian articles. $2.75 


Teachers’ Professional Books 








250 Teaching Techniques, Estabrooke and 
Karch. Adapted to, and popular with, new 
and old teachers. $1.25 





,U. S. 












Trade and Job Analysis, Frykiund. How to 
break down job elements for teaching pur- 
poses. $1.75 








School-Shop Administration, Mays and Cas- 
berg. Treatment of the administrative side of 
the school shop. $2.50 
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" Dictionery of Technical Towne, Crispin 


10,000 definitions of terms used in the most widely practiced trades, crafts, and occupations today, 
and in related fields of art and science — some so new or specialized they are not found " SS0 
2.50 
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This is wrong. 


Slide overhangs too far to 


fight. Might break in middle of tee slot. 


KIND OF MATERIAL 


CAST IRON 
SEMI-STEEL 
TOOL STEEL 
BRONZE 
BRASS 





This is wrong, too. Slide overhangs to left. 
Also could break in middle of tee slot. 


CUTTING SI 


When using carbide type 
figures are as good as an} 
eral guide. The rigidity of 
and tool support, interrupted 
will make experimentation a 


ALUMINUM ALLOY ments desirable. 


MACHINE TOOL CO., CINCINNATI 8, OHIO 


NEW YORK 13, N. Y. 


103 Lafayette St. 
CAnal 6-528! 


CHICAGO 46, ILL. 
20 N. Wacker Dr. 
’ STA 556! 


because they fail to take a deep ue bite. Where tool ‘oles 

the limiting factor in size of roughing cut, it is usually possible to 
reduce the speed but increase the feed to such an extent that &§ 
amount of metal removed is greater than at a faster clip. 


y= === CLIP THIS COUPON AND MAIL @ 2 2 Se Ee 


Mr. Walter Rybolt, Admanager, 

The R K. LeBlond Machine Tool Co. * 

Cincinnati 8, Ohio 

Kindly send me for my personal use one com@ipte ompipte set of illustrated “Turning “i 
Trainees.” | have approximately__st ae lathe = classes. If ave 
I should like to-have_.~——sets for distri 
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(Please print plainly) 
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